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INTRODUCTION. 

Chapter I. 

ON THE rOSITION OF THE MOLLUSCA IN THE 
ANIMAL KINGDOM. 

All known animals are constructed upon four different types, 
and constitute as many natural divisions or sub-kingdoms. 

1. The first of these primary groups is characterized by an 
internal skeleton, of wliich. the essential, or ever-present part, is 
a backbone, composed of numerous joints, or vertthra. Tliesc 
are the animals most familiar to us ; beasts, birds, reptiles, and 
fishes, are four classes which agree in this one respect, and are 
hence collectively termed vertebrate animals, or the veriebrata. 

2. Another type is exemplified in the common garden-snail, 
the nautilus, and the oyster ; animals whose soft bodies are pro- 
tected by an external shell, which, is harder than bone, and equally 
unlike the skeleton of fishes, and the hard covering of the crab 
and lobster. These creatures form the subject of the present 
history, and are called mollusca* 

• MnJJusca soft (aaiinals), from 7no1Iis. The Greeks termed them Ma- 
lakia, wlicuce the moderu word Malacolotjy^ or the study of shclJ-tish. 

B 2 
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3. The various tribes of insects, spiders, crabs, and worms, 
liavc no internal skeleton ; but to compensate for it, their outer 
integument is sufficient^ hard to serve at once the purposes of 
bones, and of a covering and defence. This external armature, 
like the bodies and limbs which it covers, is divided into seg- 
ments or joints, which well distinguishes the members of this 
group from the others. The propriety of arranging w^orms with 
insects will be seen, if it be remembered, that even the butterfly 
and bee commence existence in a very w^orm-like form. This 
division of jointed animals bears the name of the articulata. 

4. The; fourth part of the animal kingdom consists of the 
coral- animals, star-fishes, sea-jellies, and those countless micro- 
scopic beings which swarm in all waters. Whilst other aninmls 
arc bi-lateral, or have a right and left side, and organs arranged 
in pairs, — these have their organs placed in a circle around the 
mouth or axis of the body, and have hence obtained the appella- 
tion of radiaia. 

These groups illustrate successively the grand problems of 
animal economy. The lower divisions exhibit the pcrfection- 
iziiig of the functions of nutrition and reproduction ; the higher 
grouj)s present the most varied and complete development of 
the senses, locomotive powers, and instincts. We may also trace 
in them an ideal pi ogression from the simplest to the most 
complicated structure and conditions. Commencing with the 
Infusorial monad, we may ascend in imagination by a succession 
of closely allied forms, to the sea-urchin and holothuria* ; and 
thence by the lowest organized worms, upwards to the fljdng 
insect. Or, starting at the same point, w^e may pass from the 
polypes to the tunicaries ; and from the higher kinds of shell- 
fish to the true fishes, and so on to those classes whose physical 
organization is most nearly identical wdth our own. 

The mollmca are thus related to two of the other primary 
groups ; — by the affinity of their simpler forms to the zoophytes^ 


♦ Sec the History of British Star-fishes, hy Professor E. Forbes. 
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and of tlieir highest class to the fishes ; — to tlic cirripedes and 
other articulate animals, tliey present oidy superficial and illusive 
resemblance. 

And furtlicr, we shall find that although it is customary to 
speak of shell-fish as “less perfect” animals, yet they really 
attain the perfection of their own type of structure ; indeed it 
would seem to have been impossible to make any fmllier advance, 
physical, or psychical, except by adopting a widely difterent 
plan from that on which the molluscous animals have been 
constructed. 

The evidence afforded by geological researches at piTscnt 
tends to shew that the four leading types of animal structure 
liave existed simultaneously from the very beginning of life 
upon tlic globe and though perpetually varying in the form 
under which they were manifested, they have never since entirely 
ceased to exist. 

By adding to the living population of the world, those forms 
which peopled it in times long past, wt may arrive at some dim 
conception of the great scheme of the animal kingdom. And if 
at present we see not the limits of the temple of nature, nor 
fully comprehend its design, — at least we can feel sure that there 
is a boundary to this present order of things ; and that there has 
been a plan, such as we, from our mental constitution, are able 
to appreciate, and to study with ever-increasing admiration. 


* Mr E. Logan, Geological Surveyor of the Canadas, has discovered /(^o/ 
prints of a tortoise^ near* Montreal, in the “ Lingula Shale,” or oldest Ibssi- 
biferous rock at present known. 
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CnAPTEll II. 

CLASSES OE THE MOLLUSCA. 

The mollnsca arc animals with soft bodies, enveloped in a mns- 
cnlar skin, and usually protected by a univalve or bivalve shell. 
That part of their integument which contains the viscera and 
secretes the sliell, is termed the mantle ; in the univalves it 
takes the form of a sac, with an opening in front, from which 
the head and locomotive organs project : in the bivalves it is 
divided into two lolies. 

The univalve mollusca are encepJialous, or furnished with a 
distinct head ; they have eyes and tcntacula, and the mouth is 
armed with jaws. Cuvier has divided them into tlii*ee classes, 
founded on the modifications of their feet, or principal locomo- 
tive organs. 

1. The cuttle-fishes constitute the first-class, and arc termed 
cej/ltalopoda* because their feet, or more properly arms^ arc at- 
tached to the head, forming a circle round the mouth. 



Fitr. l.f Oral aspect of a Cepkalopod. 

* From Cephale^ tlic head and poda feet. See the frontispiece and pi. I. 
t Fig. 1. Loligo vulgaris, Lam. From a 6j>ccimcn taken oil’ Tenby, by J. 
S. Bowerbank, Esq. The mandibles are seen in the centre, surrounded by the 
circular lip, the buccal membrane (with two rows of small cups on its lobes), 
the eight sessile arms, and the long pedunculated tentacles (t), with their en- 
larged extremities or clubs (c). The dorsal arms arc lettered (d), the funnel (f). 
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2. In i\\^ gasteropoda * or snails, the under side of the body 
forms a single museular foot, on which the animals creep or 



Fig. 2. A Gasieropod.j 

3. Tlie pterjJodaX inhabit the sea, and swim with a ]iair 
of hns, extending outwards from the sides of the head. 



Fig. 3. A Tieropod. § 

The other moUusca are acephalous, or destitute of any dis- 
tinct head ; they are all aquatic, and most of them are attached, 
or have no means of moving from place to place. They are di- 
vided into three classes, characterized by modifications in tln ir 
breatliing-organ and shell. 

4. The hrachiapoda^ are bivalves, having one shell placed 
on the back of the animal, and the other in front ; they have no 

* Gaster, the under side of the body. 

t Fig. 2. Helix desertorum. Forskal. From a living specimen in the 
British Museum, March, 1850, 

X Pteron, a wing. 

§ Fig. 3. Hjalma tridentata, Lam., from Quoy and Gaimard. 

^ Brachion, an arm ; these organs were supposed to take the place of 
the feet in the preceding classes. 


8 


MANUAL OF THE MOLLXTSCA. 


special breathing organ, but the inanilc performs that office ; they 
take their name from two long ciliated arms, developed from the 
sides of the mouth, with which they create currents that bring 
them food. 



i, 5, 6. 'Bmchiojioda.* 

5. Tlie conchifera,] or ordinary bivalves, (like the oyster), 
breathe by two pairs of gills, in the form of flat membraneous 
plates, attached to the mantle ; one valve is applied to the right, 
the other to the left side of the body. 

0. The tunicata have no shell, but are protected by an elas- 
tic, gelatinous tunic, with two orifices ; the breathing-organ 
takes the form of an inner Uinlc^ or of a riband stretched across 
the internal cavity. 

Five of these modifications of the molluscan type of organiza- 
tion, were known to Linnaeus, who referred the animals of all 
his genera of shell-fish to one or oilier of them ^^xt unfortu- 
nately he did not himself adopt the truth which he was the first 

* Fis;. 4. (3). Rhi/vr//o?/rUri pSfffacf^a,Chvm, sp., dorsal valve, with the 
animal (after Ow(3ii), 5, 6, T<*rehratula mistrali.s, (iuoy. From specimens 
collected by l\Ir. Jukes. (2). Ideal side view of both valves, (f, the retractor 
muscles, by Avhich the valves are opened). (1). Borsal valve. These wood- 
cuts have been kindly lent by Mr. J. E. Gray. 

t Conohtfrray Shell-bearers. 

f The Linnrean types were — Sepia, Liinax, Clio, Anomia, Ascidia. Tbre- 
hrainla was included with Anomia, its organization being unknown. 
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to sec ; and here, as in his botany, employed an artificial, in pre- 
ference to a natural method. 

The systematic arrangement of natural objects ought not, 
however, to be guided by convenience, nor “ framed merely for 
the purposes of easy remembrance and communication.'’ The 
true method must be suggested l)y the objects themselves, by 
their qualities and relations ; — it may not be easy to learn, — it 
may require perpetual modification and adjustment, — but inas- 
much as it represents the existing state of knowledge it will aid 
in the xjndeustanding of the subject, whereas a “ dead and 
arbitrary arrangement" is a perpetual bar to advancement, “ con- 
taining in itself no principle of progression." (Coleridge?) 



Fig. 7- A Bivaloe.* Fjg. 8. A Tunicary A 

3Jya truncata, L. Prom Forbes and Hanley, 
t Ascidla mentuJa, Miill. Ideal representation; from a specimen dredged 
by ^Ir. Bowerbank, otF Tenby. 
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Chapteu III. 

HABITS AND ECONOMY OE THE MOLLUSCA. 

Every living creature lias a history of its own ; each has charac- 
teristics by which it may be known from its relatives ; each has 
its own territory, its appropriate food, and its duties to perform 
in the economy of nature. Our present purpose, however, is to 
point out those cii’cumstances and trace tlic progress of those 
changes which arc not peculiar to individuals or to species, 
but liave a wider application, and form the history of a great 
class. 

Ill their infancy the molluscous animals are more alike, both 
in appearance and habits, than in after life ; and the fry of the 
acquatic races are almost as ditferent from their parents as the 
caterpillar from the butterfly. The analogy, however, is reversed 
in one respect ; for whereas the adult shell-fish arc often seden- 
tary, or walk with becoming gravity, the young are all swimmers, 
and by means of their fins and the ocean-currents, they travel 
to long distances, and thus diffuse their race as far as a suitable 
climate and conditions are found. Myriads of these little 
voyagers drift from the shores into the open sea and there perish ; 
their tiny and fragile shells become part of a deposit that is for 
ever increasing over the bed of the deep sea, — at depths too 
great for any living thing to inhabit. {Forbes.) 

Some of these little creatures shelter themselves beneath the 
shell of their parent for a time, and many can spin silken threads 
with which they moor themselves, and avoid being drifted away. 
They aU have a protecting shell, and even the young bivalves 
have eyes at this period of their lives, to aid them in choosing an 
appropriate locality. 

After a few days, or even less, of this sportive existence, the 
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sedentary tribes settle in the place they intend to occupy dmin^ 
the remainder of their lives. The tunicary cements itself to rock 
or sea- weed ; the ship worm adheres to timber, and the pliolas 
and Uthodomtis to limestone rocks, in which they soon cxcavati' 
a chamber which renders their first means of anchorage unneces- 
sary. The my a, and razor-fish burrow in sand or mud ; tlic 
mussel and pinna spin a byssus ; tlie oyster and spondylnb 
attach themselves by spines or leafy expansions of theii* slicll ; 
the brachiopoda are all fixed by similar means, and even some 
of the gastcropods become voluntary prisoners, as the hipponyx 
and vermetus. 

Other tribes retain the power of travelling at will, anti sliil'l 
their quarters periodically, or in search of food ; the river-mussel 
drags itself slowly along by protruding and contracting its flexible 
foot ; the cockle and trigonia have the foot bent, enabling them 
to make short leaps ; the scallop {pector operculariH) swims 
rapidly by opening and shutting its tinted valves. Nearly all 
the gastcropods creep like the snail, though some arc much 
more active than others; the pond-snails can glide along tlie 
surface of the water, shell-downwards ; the nucleobranches and 
pteropods swim in the open sea. The cuttle-fishes have a 
strange mode of walking, head-do wnwards, on their outspread 
arms ; they can also swim with their fins, or with their webbed 
arms, or by expelling the water forcibly from their branchial 
chamber ; the calamary can even strike the surface of the sea 
with its tail, and dart into the air like the flying-fish. (Oioen?^ 

By these means the mollusca have spread themselves over 
every, part of the habitable globe ; every region has its tribe ; 
every situation its appropriate species ; the land-snails frequent 
moist places, or woods, or sunny banks and ro(;ks, climb trees, 
or burrow in the ground. The air-breathing liinneids live iv 
fresh-water, only coming occasionally to the surface; and the 
auriculas live on the sea-shore, or in salt-marshes. In the sea, 
each zone of depth has its molluscous fauna. The limpet and 
periwinkle live between tide-marks, where they are left dry twice 
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a-day ; the t?'ocJd and purjmrrp are found at low water, amongst 
the sea-weed ; the mussel aftects muddy shores, the cockle re- 
joices in extensive sandy flats. Most of the finely-coloured shells 
of the tropics are found in shallow water, or amongst the breakers. 
Oyster-banks are usually in four or five fathom water ; scallop- 
banks at twenty fathoms. Deepest of all, the terehratulre are 
found, commonly at fifty fathoms, and sometimes at one hundred 
fatlioiiis, even iu Tolar seas. The fairy-like pteropoda, the 
oeeanie-snai], and muliitudes of other floating molluscs, pass 
their lives on the open sea, for ever out of sight of land ; whilst 
the litiopo htuI scyJkva follow the gulf-weed in its voyages, and 
feed upon the green delusive banks. 

The food oi‘ the mollusca is either vegetable, infusorial, or 
aninial. All tlie land-siiails are vegetable-feeders, and their de- 
predations are but too well known to the gardener and farmer ; 
many a crop of winter corn and spring tares has been W'astcd by 
the ravages of the “ small grey slug.” They have their likings, 
too, for particular plants, most of the pea-tribe and cabbage- 
tribe are favourites, but they hold white mustard iu abhorence, 
and fast or shift their (piarters while that crop is on the ground.* 
Some, like the “cellar-snail,” feed on cryptogamic vegetation, or 
on decaying leaves ; and the slugs me attracted hy fimyi, or any 
odorous substances. The round-mouthed sca-snails arc nearly 
all vegetarians, and consecpiently limited to the shore and the 
shallow^ waters in which sea-weeds grow. Teyond fifteen fathoms, 
almost the only vegetable production is the nulliporc ; but here 
corals and horny zoophytes take the place of algoa and afford a 
more nutritious diet. ♦ 

The whole of the bivalves, and other head-less shell-fish, live 
oil infusoria, or on mieroscropic vegetables, brought to them by 
the current which their ciliary apparatus perpetually excites; 
such, too, must be the sustenance of the magilus, sunk in its 

* Dilute lime-water and very weak alkaline solutions are more fatal to 
snails tlian evim salt. 
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coral bed, and of the calyptroea, fettered to its birth-place by its 
calcarious foot. 

The carnivorous tribes prey chiefly on other shell-fish, or on 
zoophytes ; since, with the exception of the cuttle-fishes, tlicir 
organization scarcely adapts them for pursuing and destroying 
other classes of animals. One remarkable exception is formed by 
the sfylina, which lives parasitically on the star-fish and sea- 
urchin ; and another by the testacelle, which preys on the com- 
mon earth-worm, following it in its burrow, and wearing a 
buckler, Avhich protects it in the rear. 

Most of the siphoiiated univalves are animal-feeders ; tlic 
carrion-eatiiig stromb and whelk consume the fishes and other 
creatures whose remains are always ])lentiful on rough and 
rocky coasts. Many wage war on their own relatives, and take 
them by assault ; the bivalve may close, and the opcrcidatcd 
nerite retire into his home, but the enemy, with rasp-like tongue, 
armed with silicious teeth, files a hole through the shell, — vain 
shield where instinct guides the attack ! Of the myriads of small 
shells which the sea heaps up in every sheltered “ness,” a large 
proportion will be found thus bored by the whelks and purples ; 
and in fossil shell-beds, such as that in the Tourainc, nearly half 
the bivalves and sea-snails are perforated, — the relics of antedi- 
luvian banquets. 

This is on the shore, or on the bed of the sea; far away 
from land the carinaria and firola pursue the floating acalephe ; 
and the argonaut, with his relative the spirula^ both carnivorous, 
are found in the “ high seas,” in almost every quarter of the 
globe. The most active and rapacious of all are the calainaries 
and cuttles, who vindicate their high position in the naturalists’ 
“ system,” by preying even on fishes. 

As the shell-fish are great eaters, so in their turn they afford 
food to many ether creatures ; fulfilling the universal law of eat- 
ing, and being eaten. Civilized man still swallows the oyster, 
although snails are no longer reckoned “ a dainty dish ;” mussels, 
cockles, and periwinkles are in great esteem with children and 
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the other unsophisticated classes of society ; and so are scallops 
and the halioik, where they can be obtained. Two kinds of 
whelk are brought to the London market in gi-cat quantities ; and 
the arms of the cuttle-fish are eaten by the Neapolitans, and also 
by the East Indians and Malays. In seasons of scarcity, vast 
quantities of shell -fish are consumed by the poor inhabitants of 
the Scotch and Irish coasts.* StiU more are regularly colleeted 
for bait ; the calamary is much used in the cod-fislicry, off New- 
foundland, and the limpet and whelk on our own coasts. 

Many wild animals feed on shell-fish ; the rat and the racoon 
seek for them on the sea-shore when ))ressed by hunger; the 
South-American otter, and the crab-eating opossum constantly 
resort to salt-marshes, and the sea, and prey on the mollusca ; 
the great whale fives habitually on the small floating ])teropods ; 
sea-fowl search for the litoral species at every ebbing tide; 
whilst, in their own element, the marine kinds are pci’jjctually 
devoured by fishes. The haddock is a “ great conchologist 
and some good northern sea-shells have been rescued, unbroken, 
from the stomach of the cod ; wdiilst even the strong valves of 
the cyprina are not proof against the teeth of the cat-fish 
(mar Ideas) , 

They even fall a prey to animals much their inferiors in saga- 
city ; the star-fish swallows the small bivalve entire, and dissolves 
the animal out of its shell; and the bubble-shell (phyline)y 
itself predacious, is eaten both by stai--fish and sea-anemone 
(actinia). 

The land- snails afford food to many birds, especially to the 
thrush tribe ; and to some insects, for the luminous larva of the 
glow-worm fives on them, and some of the large predacious 
beetles (e. g. carahus violacem and goerius olensj, occasionally 
kill slugs. 

The greatest enemies of the mollusca, however, are those of 
their own nation ; scarcely one-half the shelly tribes graze peace- 


Sce Hugh Miller’s “ Scenes and TiCgends of the North of Scotland.’ 
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fully on sea-weed, or subsist on the nutrient particles which the 
sea itself brings to their mouths ; the rest browse on living zoo- 
phytes, or prey upon the vegetable-feeders. 

Yet in no class is the instinct of “self-preservation” stronger, 
nor the means of defence more adequate ; their shells seem ex- 
pressly given to compensate for the slowness of their movement, 
and the dimness of their senses. The cuttle-fish escapes from 
attack by swimming backwards and beclouding the water with an 
inky discharge; and the sea-hare (aplysia) pours out, when 
irritated, a copious purple fluid, fonnerly held to be poisonous. 
Others rely on jiassive resistance, or on concealment for their 
safety. It has been frequently remarked that molluscs resemble 
the hue and appearance of the situation they frequent ; thus, the 
limpet is commonly overgrown with halani and sea-weed, and 
the ascidiaii with zoophytes, which form an effectual disguise; 
the lima and modiola spin together a screen of grotto-work. 
One ascidian (a, cochlUjera) coats itself with shell-sand, and the 
carrier-trochus cements shells and corals to the margin of its 
habitation, or so loads it with pebbles, that it looks but like a 
little heap of stones. 

It must be confessed that the instincts of the shell-fish are of 
a low order, being almost limited to self-preservation, the escape 
from danger, and the choice of food. Their history offers none 
of those marvels which the entomologist loves to relate. An 
instance of something like social feeling has been observed in a 
Eoman snail (helix pomatia) who, after escaping from a garden, 
returned to it in quest of his fellow-prisoner ; — but the accom- 
plished naturalist who witnessed the circumstance hesitated to 
record a thing so unexampled. The limpet, too, if we may trust 
the observations of Mi*. Eobert, of Lyme Eegis, is fond of home, 
or at least possesses a knowledge of topography, and returns to 
the same roost after an exem'sion with each tide. Professor 
Forbes has immortalized the sagacity of the razor-fish, who sub- 
mits to be salted in his hole, rather than expose himself to be 
caught, after finding that the enemy is lying in wait for him. 



16 


xMANlTAL OF THE MOLLUSCA. 


On the other hand, Mr. Bowerbank has a curious example of 
“ instinct at fault,” in the fossil spine of a sea-urchin, which 
appears to have been drilled by a carnivorous gasteropod ! 

We have spoken of shell-lish as articles of food, but they have 
other uses, even to man ; they are the toys of children, who hear 
in them the roaring of the sea; they are the pride of “collectors” 
— whose wealth is in a cone or “ wentle-trap and they are 
the ornaments of barbarous tribes. The Tricndly-islaiider wears 
the orange-cowry as a mark of chieftanship {Stiitchburi/)^ and 
the New Zealander polishes the eleuchus into an ornament more 
brilliant than the “pearl ear-drop” of classical or modern times. 
{Clarke.) One of the most beautiful substanees in nature is the 
shell-opal, formed of the remains of the ammonite. The forms 
and colours of shells (as of all other natural objects), answer some 
particular purpose, or obey some general law ; but besides this, 
there is much that seems specially intended for our study, and 
calculated to call forth enlightened adiniratioTi. Thus the tints 
of many shells arc conccidcd during life by a dull external coat, 
and the pearly halls of the nautilus are seen by no other eyes 
than ours. Or descending to mere “utility,” how many tracts 
of coast arc destitute of linK^stone, but abound in shell-banks 
which may be burned into lime ; or in shell-sand, for the use of 
farmers.! 


* The extravagant prices that have been given for rare shells, arc less to 
be regretted, because they have induced voyagers to collect. Merc sheU-eol- 
lectiug, however, is no more scieidijic than pigeon-fancying, or the study of 
old china. For educational purj)Oses the best shells are the lyyrs of genera, 
or species which illustrate particular points of structure ; and, fortunately for 
students, the prices arc much diminished of late years. A Cannana once 
“ worth 100 guineas” (Sowerby) is now worth Is. only; a Wentle-trap which 
fetched 40 guineas in 1701 (Rumphius) was worth only 20 guineas in 1753, 
and may now be had for 5s. ! The Conus ghrla-viaris has fetched £50 more 
than once, and Cyi^rfca umbilicata has been sold for £30 this year, 1850. 

^ Shell-sand is only beneficial on peaty soils, or heavy clay land. It 
sometimes hardens into limestone, as on the coast of Devon ; and at Guada- 
lonpe, where it contains litoral shells and human skeletons of recent date. 
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Not much is known respecting the individual duration of the 
shell-fish, though their length of life must be very variable. 
Many of the aquatic species are annuals, fulfilling the cycle of 
their existence in a single year ; whole races are entombed in 
the wintry tide of mud that grows from year to year in the beds 
of rivers, and lakes, and seas ; thus, in the Wealden clay we find 
layer above layer of small river-snails, alternating with thin 
strata of sediment, the index of immcasureably distant years. 
Dredgers find that whilst the adults of some shell-fish can be 
taken at aU seasons, others can be obtained late in the autumn or 
winter only; those caught in spring and summer being young, or 
half-grown; and it is a common remark that dead shells (of some 
species) can be obtained of a larger size than any that we find 
alive, because they attain their full-growth at a season when our 
researches are suspended. Some species require part of two 
years for their full development; the young of the doris and 
eolls arc born in the summer time, in the warm shallow's near 
the shore ; on the approach of winter they retire to deeper water, 
and in the following spring return to the tidal rocks, attain their 
full-growth early in the summer, and after spawning-time dis- 
appear. 

The land-snails are mostly biennial ; hatched in the summer 
and autumn, they are half-gi'own by the winter-time, and acquire 
their full -growth in the following spring or summer. In confine- 
ment, a garden-snail will live for six or eight years ; but in their 
natural state it is probable that a great many die in their second 
winter, for clusters of empty shells may be found, adhering to one 
another, under ivied walls, and in other sheltered situations ; the 
animals having perished in their hybernation. Some of the 
spiral sea-sheUs live a great many years, and tell their age in a 
veiy plain and interesting manner, by the number of fj-inges 
(mrices) on their whirls ; the contour of the ranella and nrnrex 
depends on the regular recurrence of these ornaments, which 
occur after the same intervals in well-fed individuals, as in their 
less fortunate kindred. The Ammonites appear, by their mrices ^ 
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or periodic moiitlis (pi. III., fig. 3j, to have lived and continued 
growing for many years. 

Many of the bivalves, like the mussel and cockle, attain their 
fuU-growth in a year. The oyster continues enlarging his shell 
by annual “ shoots,” for four or five years, and then ceases to 
grow outwards ; but very aged specimens may be found, especi- 
ally in a fossil state, with shells an inch or two in tliickness. 
The giant-clam (iridacm), which attains so large a size that 
poets and sculptors have made it the cradle of the sea-goddess, — 
must enjoy an unusual longevity ; living in the sheltered lagoons 
of coral-islands, and not discursive in its habits, the corals grow 
up around, until it is often nearly buried by them ; but although 
there seems to be no certain limit to its life (though it may live 
a century for all that we know), yet the time will probably come 
when it will be overgrown by its neighbom-s, or choked with 
sediment. 

The fresh-water molluscs of cold climates bury themselves 
during winter, in the mud of their ponds and rivers ; and the 
land-snails hide themselves in the ground, or beneath moss and 
dead leaves. In warm climates they become torpid during the 
hottest and dri(;si part of the year. 

Those genera and species which are most subject to this 
“ summer sleep,” are remarkable lor their tenacity of life ; and 
numerous instances have been recorded of their im])ortation from 
distant countries, in a living state. In June, 1850, a living 
pond-mussel was sent to Mr. Gray, from Australia, wliich had 
been more than a year out of water.* The pond-snails {ampul- 
larice) have been found alive in logs of mahogany from Honduras 
(Mr. Pickering) ; and M. Caillaud carried some from Egypt to 
Paris, packed in saw-dust. Indeed, it is not easy to ascertain 
the limit of their endurance ; for Mr. Laidlay having ^jlaced a 
number in a drawer for this pui-pose, found them alive after Jive 

♦ “ It was olive 498 days after it was taken from the pond ; and in the 
interim had been only twice for a few hours in water, to see if it was alive.” — 
Rev. W. 0. Newnhain. 
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yewTB^ althougli in the warm climate of Calcutta. The cyclosto- 
mas, which are also operculated, are well known to survive impri- 
sonments of many months ; hut in the ordinaiy land-snails such 
cases are more remarkable. Some of the large tro])ical hulimi, 
brought by Lieutenant Graves from Valparaiso, revived after being 
packed, some for thirteen, others for twenty months. In 1849, 
Mr. Pickering received from Mr. Wollaston a basket-full of 
Madeira snails (of twenty or thirty dillereut species), three- 
fourths of which proved to be alive, after several months’ confine- 
ment, including a sea-voyage. Mr. Wollaston has himself told 
us that specimens of two Madeira snails {helix papilio and tecii- 
formis) survived a fast and im])risonment in pill- boxes, of two 
years and a half, and that a large number of the small helix 
turricula, brought to England at the same time, were all living 
after being inclosed in a dry bag for a year and a half. 

But the most interesting example of resuscitation occurred to 
a specimen of the Desert snail, from Egyj)!, chronicled by Dr. 
Baird.* This individual was fiixed to a tablet in the British 
Museum, on the 25th of March, 1846 ; and on March 7th, 1850, 
it was observed that he must have come out of his shell in the 
interval (as the paper had been discoloured, apparently in his 
attempt to get away) ; but finding escape impossible, had again 
retired, closing his aperture with the usual glistening film ; this 
led to his immersion in tepid water, and marvellous recovery, 
lie is now (March 13th, 1850) alive and flomishing, and has sat 
for his portrait. (Fig. 2.) 

The permanency of the shell-bearing races is elTectuaUy pro- 
vided for by their extreme fecundity ; and though exposed to a 
hundred dangers in their early life, enough survive to re-people 
the land and sea abundantly. The spawn of a single doris may 
contain 600,000 eggs (Darwin) ; a river-mussel has been 
estimated to produce 300,000 young in one season, and the 
oyster cannot be much less prolific. The land-snails have fewer 
enemies, and, fortunately, lay fewer eggs. 

♦ An. Nat. Hist. 1S50. 
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Lastly, the molhsca exhibit the sjime instinctive care with 
insects and the higher animals, in placing tlioir eggs in situations 
where tliey will be safe from injmy, or o])cii to the influences of 
air and heat, or surrounded by the food which the young will 
require. The tropical bullmi cement leaves together, to protect 
and conceal their large, bird-like, eggs ; the slugs bury theirs in 
the ground ; the oceanic-snail attaches them to a floating raft ; 



and the argonaut carries them in lier frail boat. The horny cap- 
sules of the whelk are clustered in groups, with spaces pervading 
the interior, for the free passage of sea-water ; and the nidamcntal 
ribbon of the doris and eoUa is attached to a rock, or some 
solid surface from which it will not be detached by the waves. 
The river-mussel and c^clas carry their parental care still further, 
and nurse their young in their own mantle, or in a special rmr~ 
suplmi, designed, like that of the opossum, to protect them until 
they are strong enough to shift for themselves. 

If any one imbued with the spudt of Paley or Chateaubriand, 
should study these phenomena, he might discover more than the 
“ barren flicts” which alone appear, without significance, to the 
unspiritual eye ; he would see at every step fresh proofs of the 
wdsdom and goodness of God, who thus manifests his greatness 
by displaying the same cave for the maintenance of his feeblest 
creatures, as for the well-being of man, and the stability of the 
world. 
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Chapter IY. 

ISTRUCTUllE AND PHYSIOLOGY OF THE MOLLDSCA. 

Molluscous nnimals possess a distinct nervous system, in- 
struments appro[)riated to tlic fi\c senses, and muscles by wliicli 
they execute a variety of movements. They have organs, by 
which food is procured and digested, — a heart, with arteries 
and veins, through which their colourless fluids circulate, — a 
breathing-organ, — and in most instances, a protecting shell. 
They produce eggs ; and the young generally pass through one 
preparatory, or larval, stage. 

Th(^ mrwm .system, upon wdiich sensation and the exercise 
of muscular motion depend, consists of a brain or principal 
centre, and of various nerves possessing distinct proi)erties : the 
optic nerves are only sensible of light and colours ; the auditory 
nerves convey impressions of sound ; the olfactory, of odours ; 
the (justatory, of flavours ; whilst the nerves of touch or feeling 
are widely dilfused, nxid indicate in a more general way the pre- 
sence of external objects. The nerves by which motion is pro- 
duced, arc distinct from these, but so accompany them as to ap- 
pear like parts of the same cords. Both kinds of nerves cease 
to act w hen their connection with the centre is interrupted or 
destroyed. There is reason to believe, that most of the move- 
ments of the lower animals result from the reflection of external 
stimulants (like the ])roccss of hrealhiug in man), without the 
intervention of the will.* 

In the mollusra,^ the principal part of the nervous system is 
a ring surrounding the throat (cesoplingm), and giving off nerves 
to diflerent parts of the body. The ])oints from w'hich the nerves 
radiate, are enlargements, termed centres (ganglia), those on the 


See ]^liillcr’s Elements of Philosoph.v, edited by Dr. Daly. 
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sides and upper part of the ring represent the brain, and supply 
nerves to the eyes, tentacles, and mouth; other centres, con- 
nected with the lower side of the oesophageal ring, send nerves 
to the foot, vis(;era, and respiratory organ. In the bivalves, the 
branchial centre is the most conspicuous, and is situated on the 
posterior adductor muscle. In the tunicaries, the corresponding 
nervous centre may be seen between the two orifices in the 
muscular tunic. This scattered condition of the nervous centres 
is eminently characteristic of the entire sub-kingdom. 

Organs of special sense. — Sight. The eyes are two in num- 
ber, placed on the front or sides of the head ; sometimes they 
are sessile ^ in others stalked, or placed on long pedicels (om- 
matophora). The eyes of the cuttle-fishes resemble those of 
fishes in their large size and complicated structure. Each con- 
sists of a strong fibrous globe (slerotlc)^ transparent in front 
(cornea), with the opposite internal surface (retina) covered by 
a dark pigment which receives the rays of light. This chamber 
is occupied by an aqueous humour, a crystalline lens, and a vi- 
treous humour, as in the human eye. In the stromhidee, the 
eye is not less highly organised, but in most of the gasteropoda 
it has a more simple structure, and perhaps only possesses sen- 
sibility of light without the power of distinct vision. The 
lai'val bivalves have also a pair of eyes in the normal position 
(fig. 30) near the mouth ; but their development is not con- 
tinued, and the adults are cither eyeless, or possess merely ru- 
dimentary organs of vision, in the form of black dots {ocelli) 
along the margin of the mantle.* These supposed eyes have 
been detected in a great many bivalves, but they are most con- 
spicuous ill the scallop, which has received the name of argus 
from Poli, on this account (fig. 10). 

In the tunicaries similar ocelli are placed between the ten- 
tacles which surround the orifices. 

* Each possesses a cornea, lens, choroid and nerve ; they arc, without 
doubt, organs of vision.” — Garner. 
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Fig. lU. Pcct(‘n var'ma.* 


Sense of Hearing, In the highest cephdopods, this organ 
consists of two cavities in the rudimentary cranium wliich pro- 
tects the brain ; a small calcarious body or otollthe is suspended 
in each, as in the vestibular cavities of fishes. f Similar auditory 
wipsules occur near the base of the tentacles in the gasteropoda^ 
and they have been detected, by the vibration of the otolithes, 
in many bivalves and brachiopods. With the exception of 
trltonia and eolis^ none of moUusca have been observed to emit 
sounds. (Grant). 

Sense of Smell, This faculty is evidently possessed by the 
cuttle-fishes and gastcropods ; snails discriminate their food by 
it, slugs are attracted by offensive odours, and many of the ma- 
rine zoopltaga may be taken with animal baits. In the pearly 
nautilus, there is a hollow plicated process beneath each eye. 



* Pecten varius, L., from a specimen dredged by Mr. Bowerbank, ofl‘ 
Tenby ; niy tbc palliid curtains ; hr, the brauebiuj. 

t In the Oetopods, there is a foramen near the eye, and in some of the 
Calamaries a plicated organ, which M. D’Orbigny regards as an external 
ear. 

t Fip. 11. Tentacle of Eolis cu'^onata, Forbes, from Alder and IJancock. 
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which M. Valenciennes regards as the organ of smell^. Messrs. 
Hancock and Embleton attribute the same function to the la- 
nicllatcd tentacles of the nudibranchs, and compare them with 
the olfactory organs of fishes. 

The labial tentacles of the bivalves are considered to be or- 
gans for discriminating food, but in what way is unknown (fig. 
18. t.) Tlic se/?se of taste, is also indicated rather by the 

habits of tlie animals, and tlieir choice of food, than by the 
structure of a sj)ccial organ. The acephala appear to exercise 
little discrimination in selecting food, and swallow anything that 
is small enough to cuter their moutlis, including living animal- 
cules, and even the sharp spicula of sponges. In some instances, 
however, the oral orifice is well guarded, as in pecten (fig. 10.) 
Ill the Encephala, the tongue is armed with spines, employed 
in the comminution of the food, and cannot possess a very de- 
licate sense. The more ordinary 
and dilTused sense of touch is pos- 
sessed by all the mollusca ; it is 
exercised by the skin, which is 
everywhere soft and lubricous, 
and in a higher degree by the 
fringes of the bivalves (fig. 13), 12- •+ 

and by the filaments and tentacles {viOracula) of the gasteropods ; 
the eye-pedicels of the snail arc evidently endowed with great 
sensitiveness in this respect. That shell-fish are not very sensi- 
ble of })inn, we may well believe, on account of their tenacity of 
life, and the extent to wdiich they have the power of reproducing 
lost parts. 

Muscular System. The muscles of the mollusca are prin- 
cipally connected with tlie skin, which is exceedingly contractile 
in every part. The snail affords a remarkable, though familiar 

* ]\Ir. Owen regards the membraneous lam ell <e between the oral tentacles 
and in front of the mouth, as the seat of the olfactory sense. See I'ig. 44. 

t Fig. 12. Lepton sqaumosum Mont., from a drawing by Mr. Alder, in 
the British Mollusca ; copied by permission of Mr. Van Voorst. 
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instance, when it draws in its eyc-stalks, by a process like the 
inversion of a ^love-fingcr ; tlic branching gills of some of tln^ 
sca-slugs, and the tentacles of the cuttle-fishes, are also emi- 
nently contractile.^ 

The inner tunic of the ascidlans (fig. 8, t.) presents a beau- 
tiful example of muscular tissue, the crossing fibres having much 
the appearance of basket-work ; in the transjiarent salpiam, 
these fibrcis arc grouped in flat bands, and arranged in charac- 
teristic patterns. In this class (ttudeata) they act only as 
i^phuictera (oi* cii’cular muscles), and by their sudden contraction 
expel the wat(‘r irom the branchial cavity. The muscular foot of 
the bivalves is extremely flexible, having layers of circular fibres 
for its protrusion, (fig. IS./) and longitudinal bands for its re- 
traction (fig. SO Ji) ; its structure and mobility has been com- 
pared to that of the human tongue. In the burrowing shell-fish 
(such as it is very large and powerful, and in the boring 

species, its surface is studd(;d with silicious particles {spicula), 
which rmider it a very elliciciit instrument ibr the enlargement 
of their cells. {Ilaneocl'.) In the attached bivalves it is not 


developed, or (‘xists only in a rudimen- 
tary state, and is subsidiary to a gland 
whicli secretes the material of those threads 
with which tla^ mussel and pinna attach 
themselves. (Fig. 13.) These threads 
are termed the ; the plug of the 

anoma, and the ])(ulicel of terehralula 
are modifications ot the hijsHus, 



Fig. 13. I)rf‘issena.\ 


In the cuttlc-fi.shes alone, we find muscles attached to in- 


ternal cartilages which represent the bones of mrtahruia animals ; 


the muscles o( the aians arc inserted in a cranial cartilage, and 
those of the fins in the lateral cartilages, the equivalents of the 
pectoral fins of fishes. 


* Tlie innsoular librcs of sholl-fish do not exhibit tlie transverse stripes 
wiiieh cliarafterizc culiuiiary niiisdes in the higher animuLs, 

t Fig. 13. hri'isur/tn pol y inuriJia (Pallas sp.) from the Surrey timber- 
docks. j\ fool, bvhbus. 

C 
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Muscles of a tliird kind arc attached to the sliell. The valves 
of the oyster (and other mono^myaries) are connected by a single 
muscle ; those of the cytherea (and other di-myaries), by two ; 
th(' contraction of which brings the valves together. Tliey are 
hence named adductors ; and the part of the shell to which they 
are attached is always indicated by scars. (Fig. 14, a. a!). 



Tlie border of the mantle is also muscular, and the place of 
its attaclim{'nt is marked in the shell by a line called the pallial 
iiapresslon {p ) ; tlic presence of a bay, or sinus ( « ), in this bnc, 
slu'ws tliat the animal had retractile siphons; the foot of the 
anijual is withdrawn by retractor muscles also attached to the 
shell, and leaving small scars near those of the adductors 
(Fig. 30^). 

The gastcroj)ods withdraw into their shells when alarmed, 
b\ a shell-muscle, wliich passes into the foot, or is attached to 
the operculum ; its impression is horse-shoe-shaped in the lim- 
})et, as also in navicella, concliolepas^ and the nautilus ; it be- 

* Fig. 14. Ct/thei'ea eldonCy L., coast of Devon, (original) ; the hinge 
ligaiucnt ; u, the imibo ; /, the liiiinle ; c, cardinal tooth ; 1 1\ lateral teeth ; 
d, anterior addiidor; a', posterior adductor ; pallial impression ; s, sinus, 
oorujjied by retractor of the siphons. 
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cornes deeper with age. In the spiral univalves, the scar is 
less conspicuous, being situated on the columella^ and sometinu'S 
divided, forniiiig two spots. It eoiTesponds to the posterior 
retractors in tlu* bivalves. 

Dlfjefiilre s^steni. This part of the animal economy is all- 
important in the radiate classes, and scarcely of less consequence 
in the moUusca, In the ascidians (fig. 8, z), the alimentary 
canal is a convoluted tube, in part answering to the (rsophaf/us, 
and in part to Ihe intestine; the stomach is dislingui^hcd by 
longitudinal folds, which increase its extent of surface ; it rccciv(*s 
the secretion of the liver by one or more apertures. In those 
bivalves, Avhich have a large foot, the digestive organs are con- 
cealed in the up])er part of that organ ; the mouth is unarined, 
exce[)t by two pairs of soft membranous palpi, which look like 
accessory gills (lig. 18. 1. t,) The ciliated arms of the brachi- 
pods, occupy a similar position (figs. 4, 5, 0), and arc regarded 
as their ecjuivalents. The encephalous mollusca are fre(]ucuily 
armed with horny jaws, working vertically like the mandibles of 
a bird; in the land-snails, the upper jaw is oppos(;d only by the 
denticulated tongue, whilst the limneids have two additional 
horny jaws, acting laterally. The tongue is muscular, and armed 
wdth r(‘curv(‘d sjiiiu^s (or Ihujaal teeth), arranged in a groat va- 
riety of patterns, which arc eminently characteristic of the 
genera.^ Their teeth arc amber-coloured, glossy, and trans- 
lucent ; and being silicious (they are insoluble in acid), they can 
be us(‘d lik(; a li](‘, for tlu^ abrasion of veiy hard substances. 
With ihem the limpet ras])s the stony nullipore, the whelk bores 
holes in other sliclls, and the cuttle-fish doubtless uses its tongue 
in the same manner as the cat. The tongue, or bngual ribbon, 
usually forms a triple band, of which the central part is called 
the rachis, and the lateral tracts pleura*, the rachidian teeth 

The j)rrj)aratioii of the lingual ribbon as a j)crmaucnt microscopic object, 
requires some nicely of manipulation, but the arrangcniont of the teeth may 
be seen by mcreb compressiug part of the animal between two pieces of 
glass. 
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sometimes form a single series, overlapping each other, or there 
are lateral teeth on each side of a median series. The teeth on 
the pleurae are termed uttcini ; they are extremely numerous in 
tlie plant-eating gastcropods. (Fig. 15. A.)* 



Fig. 15. Lingual Tecih of MoUumi. 

Sometimes the tongue forms a short semi-circular ridge, 
eoiilaiued between the jaws ; at others, it is extremely elongated, 
and wlicii witlidrawn, its folds extend backwards to the stomach. 
The lingual ribbon of the limpet is longer than the whole ani- 
mal ; the longue of the whelk has 100 iws of teeth ; and 
the great slug has 160 rows, with 180 teeth in each row. 



Fig, 10. Tongue of the Whelk. ^ 

The front of the tongue is frequently curved, or bent quite 
over ; it is the part of the instrument in use, and its teeth are 


* Fig. 15. A. Lingual teeth of (after Lon ni). Only 

the median tooth, and the (5) lateral teeth, and (90) vncini of one side ot a 
single row are represented. B. One row of the lingual teeth ot cgpru'a 
earogeea ; consisting of a median tooth, and three uncini on each side of it. 

t F'ig. 10. Lingual ribbon of hurcimim undatum (original), from a ])rc> 
paration communicated by B m. Thomson, Esq., of King’s College. 
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often broken or blunted. The posterior part of the lingual rib- 
bon usually has its margins rolled together, and united, forming 
a tube, whieli is presumed to open gradually. The new teeth 
are developed from behind forwards, and are brought successively 
into use, as in the sharks and rays amongst fishes. In the 
hulladfP. the raclm of the tongue is unarmed, and the business of 
eommunicating the food is transferred to an organ which re- 
sembles the gizzard of a fowl, and is often paved with calcarioiis 
plates, so large and strong as to crush the small shell -fMi 
which arc swallowed entire. In the 
ojjli/sia, which is a vegetable-feeder, 
the gizzard is armed with numerous 
small plates and spines. The stomach 
of some bivalves contains an instru- 

nient called the “ crystalline stylet,” Gizzard of Bn/!. • 

which is conjectured to have a si- 
milar use. In the cc})halopods there is a crop in which the 
food may accumulate, as well as a gizzard for its trituration. 

The liver is always large in the inollusca (fig. 1 0) ; its se- 
cretion is derived from arterial blood, and is poured either into 
the stomach, or the commencement of the intestine. In the 
nudibranchs, whose stomachs arc often remarkably branched, 
the bver accompanies all the gastric rainilications, and ev(ai 
enters the respiratory papillae on the backs of the eolids. The 
existence of a renal organ has been ascertained in most classes ; 
in the ])ivalvcs it was detected by the presence of uric acid. The 
intestine is more convoluted in the herbivorous than in the car- 
nivorous tribes : in the bivalves and in haliotk it passes tlu’ough 
the ventricle of the heart; its termination is always near the 
respiratory aperture (or excurrent orifice, when there are 


* Fig 17. Gizzard of hvlla lUjnaria (original). Front and side view of a 
half-grown specimen, with the part nearest the head of tlie animal down- 
wards ; in the front view the plates are in contact. 'J^he cardiac orifice is in 
the centre, in front ; the pijloric orifice is on the posterior dorsal side, near 
the small transverse plate. 
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two*), and tlic excrements arc carried away by tlic water which 
has already passed over the »*ills. 

Besides tlie organs already mentioned, the encephalous mol- 
lusks arc always furnished Avilh well- devxj] oped sal wan/ glands^ 
and some have a riidimeii1aryy;^/y-'e;Ym‘ ; many have iilso speeiid 
glands for the secretion of colounid 11 aids, such as the purple of 
tlie murex, the violet liquid of ianihhia and aplgsia, the yedlow 
of the Onlladrr, the milky fluid of colls, and the inky secretion of 
the cuttle-fishes. A few exhale pc^culiar odours, like the garlic- 
snail {JndLv al/iaria) and clcdone woscliata. Many arc phos- 
])horesccnt, (‘-specially the float iiig t unicarics (salpa and pgrosoma), 
and bh^alves which inhabit holes {pl/oladlda). Some of the cuttle- 
fishes are slightly luminous ; and one land-slug, Wvq phosphor ax ^ 
takes its name from the same ju’opcrty. 

Circulating sysiem. The mollusca have no distinct absorbent 
system, but the product of digestion {chyle) passes into the gc- 
iKTal abdominal cavity, and thence into the larger v(‘-ms, which 
are perforated with numerous round ajicrtimes. The circulating 
organs arc the heart, arteries, and veins ; the blood is colourless, 
or pale bluish white. The heart consists of an auricle (sometimes 
divided into hvo), which receives the blood from the gills ; and 
a muscular ventricle which propels it into the arteries of the 
body. From the capillary (^.xtremities of the arteries it collects 
again into the veins, circulates a second time through the respi- 
rator}' organ, and returns to the heart as arterial blood. Besides 
this s^j/slmic heart, the circulation is aidiid by Iavo additioued 
branchial hearts in the cuttle-fishes ; and by four in the hrachio- 
pod a. ]\Ir. Mdcr has counted from GO to 80 pulsations per 
miimle in the nudibraiichs, and 120 per minute in a vitrina. 
Both the arteries and veins form occasionally wide spaces, or 

♦ In most of the pastcropods the iutcsl.iiie returns upon itself, and ter- 
minates on the right side, near tlie head. Occasionally it ends in a perfo- 
ration more or less removed from the margin of the aperture, as in trocho- 
toma, fissureUtty macroclusmay and deniallam. In chiton the iutestine is 
straight, and terminates posteriorly. 
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sinuses ; in tlie cuttle-fislies the oesophagus is partly or entirely 
surrounded by a venous sinus ; and in tlie acei)Uala the vieerai 
cavity itself forms part of the circulating system. 

The circulation in the tunicarics presents a most remarhaijlc 
exception to the general rule, for their blood ebbs and flows lii 
the same vessels, as it was supposed to do in the human 
before the time of Harvey. In the transparent salpre it may I;e 
seen passing from the heart into vessels connected with tin* 
viscera and tunics, and thence into the branchial vessels; but 
when this has continued for a time, the mo\ement ceases, aud 
recommences in the opposite direction, passing from the lieart 
to the gill and thence to the system. {Lister,) In the compound 
tunic^arics, there is a common circulation through the conn(;eting 
medium, in addition to the individual currents. 

Aquiferons canals, Sea-tvater is admitted to the visceral 
cavity of many of the mollusks (ns it is also in radiate animals), 
])y minute canals, opening externally in the form of pores. 
Th(ise aquiferous pores arc situated either in the centre of the 
creeping disc, as in cpimva^ conus^ and ancillaria ; or at its mar- 
gin, as in halioHSf doris^ and aj)l(/sia. In the cuttle-fishes, they 
arc variously placed, on the sides of the head, or at the bases of 
the arms ; some of them conduct to the large sub-orbital 
pouches, into which the tentacles arc retracted. 

Respiratory system. The respiratory process consists in the 
exposure of the blood to the influence of air, or water con- 
taining air ; during wdiich oxygen is absorbed and carbonic acid 
liberated. It is a process essential to animal life, and is ne\(ir 
entirely sus[)crided, even during hybernation. Those aii- 
breathers that inhabit w^ater are obliged to visit the surface frt;- 
quently ; and stale water is so inimical to the w ater-breathers, 
that they soon attempt to escape from the confinement of a glass 
or basin, unless the water is frequently renewed.* In general, 

‘When aquatic plants arc kept in the same glass with \\ater-brcathiug 
snails, a balance is produced ; w'hich enables both to live without change of 
water. 
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fresh-water is immediately fatal to marine species, and salt-water 
to those wliich properly inlial)it fresh ; but there are some which 
aflect brackish water, and many which endure it to a limited ex- 
tent. The depth at which shell-fish live, is influencetl by the 
quantity of oxygen which they require ; the most active and 
energetic races live only in shallow water, or near tlie surface ; 
those found in very deep water arc the lowest in their instincts, 
and are specially organized for their situation. Some water- 
breathers require only moist sea-air, and a bi-diurnal visit from 
the tide, — like the periwinkle, limpet, miil MlM; whilst many 
air-breathers live entinily in the water or in clamp places by the 
water-side. In fact, the nature of the respiratory process is the 
same, whetlicr it be aquatic or aerial, and it is essential in each 
ease that the surface of the breathing-organ should be lu’cserved 
moist. The process is more complete in proportion to the ex- 
tent and minute sub-division of the vessels, in which the circu- 
lating fluid is exposed to the revivifying influence. 

The land-snails {pulmouifera), have a lung, or air-chamber, 
formed by the folding of the mantle, over the interior of which 
the pulmonary vessels are distributed ; tliis chamber has a round 
orifice, on the right side of the animal, which opens and closes 
at irregular intervals. Tlie air in tliis cavity seems to renew 
itself with sufficient rapidity (by the law of diffusion), without 
any special mechanism. 

In the aquatic shell-fish, respiration is performed by the 
mantle, or by a portion of it specialized, and forming a gill 
{braneJda), It is effected by the mantle alone in one family of 
tunicaries {pelonaiad^), in aU the brachiopoda^ and in one family 
of gasteropods {pbctcponidfi), 

111 most of the tmiicaia, the breathing organ forms a distinct 
sac lining the muscular tunic, or mantle (fig. 8 . ; this sac has 

only one external aperture, and conducts to the mouth, which is 
situated at its base. It is a sieve-like structure, and its inner 
sm'faoe is clothed with vibratile cilia* which create a perpetual 

♦ From cilium^ an eyelash \ they are only visible under favourable circum- 
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current, setting in through the (branchial) orifice, escaping through 
the meshes of the net, and passing out by the anal orifice of the 
outer tunics. The regularity of this current is inten-upted only 
by spasmodic contractions of the mantle, occurring at irregular 
intervals, by which the creature spirts out water from both orifices, 
and thus clears its cavity of such accumulated particles as are 
rejected by the mouth; and too large to escape through llie 
branchial pores. In the salpians, these contractions arc r^t/i- 
mical, and liavc the effect of propelling them backwards. In the 
ordinary bivalves, the gills form two membranous plat(;s on eacli 
side of Ihc body ; the muscu- 
lar mantle is still sometimes 
united, forming a chamber 
with two orifices, into one 
of which the water flows, 
whilst it escapes from the 
other ; there is a third open- 
ing in front, for the foot, but 
this in no wise influences the 
branchial circulation. Some- 
times the orifices are drawn out into long tubes, or siphons, es- 
pecially in those shell-fish which burrow in sand. (Figs. 19 
and 7.) 



m 

Fig. 18. Tnaohia pecltnata* 



Fig. 19. Bivalve with long siphonfi.\ 


stances, with the aid of a microscope ; but the currents they cause are easily 
made perceptible by dropping fiue sand into the water over them. 

* Trlgnnia pectinata^ Lam. (original). Brought from Australia by the 
late Captain Owen Stanley. The gills are seen in the centre through the 
transparent mantle. 0 , mouth ; 1 1, labial tentacles ; foot v, vent. 

t Fig. 19. Psammobia vespertinUy Chemn. after Foli, reduced one hall. 
Tlic arrows indicate the direction of the current, r respiratory siphon. 
e Hy excurreiit siphon. 
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Those bivalves which liave no siphons, and even tliosc in 
which the mantle is divided into two lobes, are provided with 
valves or folds which render the respiratory channels just as 
complete in cUbct. These currents are not in any way connected 
with the opening and closing of the valves, which is only done 
in moving ; or in etforts to expel irritating particles.^ 

In some of the gnsteropod(f the respiratory organs form tufts, 
exposed on the back and sides (as in the nudibranclfes), or pro- 
tected by a fold of the mantle (as in the wf^rohranches and 
ieciihrmiches of Cuvier). But in most the mantle is inflected, 
and forms a vaulted chamber over the back of the neck, in which 
are contained the pectinated or plume-hke gills (tig. Cl). In the 
carnivorous gasteropods (Hiphonodomata) the water passes into 
this chamber through a siphon ^ formed by a prolongation of the 
upper margin of the mantle, and protected by the canal of the 
sliell ; after traversing the length of the gill, it returns and es- 
capes through a posterior siphon, generally less developed, but 
very long in omlum volva^ and forming a tubular spine in iyphis. 

In the ]flant-eating sea-snails {Jiolostomatd), there is no true 
siphon, but one of the “ neck-lappets’" is sometimes curled up 
and performs the same oflicc, as in paludma and awpullaria. (fig. 
84). The in-coming and out-going currents in the branchial 
chamber, are kept apart by a valve-like fringe, continued from 
the neck -lappet. The out-current is still more cticctually isolated 
iVi Jismrdla^ halioiis, and denlaliurn, where it escapes by a hole in 
the shell, far removed from the point at which it entered. Near 
this outlet ore the anal, renal, and generative orifices. 

The eephalopods have two or four plume-like gills, symme- 
trically placed in a branchial chamber, situated on the under-side 

* If a river-mussel be placed in a glass of water, and fine sand let faU 
gently over its respiratory orifices, the particles will be seen to rebound from 
the vicinity of the upper aperture, whilst they enter the lower one rapidly. 
But as this kind of food is not palatable, the creature will soon give a plunge 
with its foot, and closing its valves, spirt the water (and with it the sand) 
from both orifices ; the motion of the foot is, of course, intended to change 
its position. 
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of the body ; the opening is in front, and occupied by a funnel, 
which, in the nautilus, closely resembles the siphon of the palti- 
dina, but has its edges united in the cuttle-fishes. The Free 
edge of the mantle is so adapted that it allows the water to enter 
the branchial chamber on each side of the funnel ; its muscular 
walls then contract and force the water through the funnel, an 
ciiTangcnient chiefly subservient to locomotion.^ Mr. Bower- 
bank has observed, that the eledone makes twenty resphations 
per minute, when resting quietly in a basin of water. 

In most instances, the water on the surface of the gills is 
changed by ciliary action alone ; in the ceplialopods and mlputui^, 
it is renewed by the alternate expansion and contraction of thi‘ 
respiratory chamber, as in the 'ctrtebraie animals. 

The respiratory system is of the highest importance in tlie 
economy of the mollusca, and its modifications aftbrd most va- 
luable characters in classification. It will be observed iliat the 
Cuvierian claMes arc based on a variety of particulars, and are 
very unc([ual in importance ; but the orders are characterized by 
their respiratory conditions, and are of much more nearly ( ([i.al 
value. 


Orders. 

/ Dibranchiata. Owen. 
Tetrabranchiata. Owen. 

I Nucleobranchiata. Bl. 
ENCEPIIAIA \ Prosobranchiata. M. Edw. 

Pulmouifera. Cuv. 
Opisthobranchiata. M. Edw. 
^ Aporobranchiata. BL 

I Palliobranchiata. Bl. 
Lamcllibranchiata. Bl. 
Heterobranchiata. BL 


Classes. 


j Cei’ii 


ALOrOOA 


Gasteropoda. 

Ptekopoda. 

Bhaciiiopoda. 

CONCHIFERA. 

Tunicata. 


The Shell. The relation of the shell to the breathing-organ 
is very intimate ; indeed, it may be regarded as a pyieumo-skeleiou, 

• A very efficient means of locomotion in the slender pointed calamaries , 
which dart backwards with the recoil, like rockets. 
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beins; essentially a calcified portion of the mantle, of which the 
breathing- organ is at most a specialised part.* 

The shell is so characteristic of the mollusca that they have 
been commonly called *‘testacca” (from iasta “a shell”), in 
scientific books ; and the popular name of “shell-fish,” though 
not quite accurate, cannot be replaced by any other epithet in 
common use. In one whole class, however, and in several 
families, there is nothing that would be popularly recognised as 
a shell. 

Shells arc said to be external when the animal is contained in 
them, and internal when they are concealed in the mantle ; the 
latter, as well as the shell-less species, being called 7iaked mollusks. 

Three- fourths of the mollusca are univalve, or have but one 
shell ; the others arc mostly bivalve, or have two shells ; the 
pholads have accessory plates, and the shell of cJdtoii consists of 
eight pieces. Most of the multivalves of old authors were arti- 
culate animals {cirripedes), erroneously included with the rnollusca, 
which they resemble only in outward appearance. 

All, except the argonaut, acquire a rudimental shell before 
they are hatched, which becomes the yiucleus of the adult shell ; 
it is often differently shaped and coloured from the rest of the 
shell, and hence the/r^ are apt to be mistaken for distinct species 
from their parents. 

In cymha (fig. 20) the nucleus is large and irregular; mfusus 
antiquns it is cylindrical ; in the pyramidellidfe it is oblique ; and 
it is spiral in carinaria, atlanta, and many limpets, which are 
symmetrical when adult. 

The rudimentary shell of the nudibranchs is shed at an early 

♦ In its most reduced form the shell is only a hollow cone, or plate, pro- 
tecting the breathing organ and heart, as in Umax, testacella, carinaria. Its 
peculiar features always relate to the condition of the breathing-organ ; and in 
lerebratula and pelonaia it becomes identified with the gill. In the iiudi- 
brauchs the vascular mantle performs wholly or in part the respiratory oftice. 
In the cephalopods the shell becomes complicated by the addition of a distinct, 
internal, chambered portion {phragmocone), which is properly a visceral 
skeleton ; in splrula the shell is reduced to this part. 
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age, and never replaced. In this respect the 
molliiscan slicll differs entirely from the shell 
of the crab and other articulate animals, 
which is periodically cast off and renewed. 

In the bivalves the embryonic shell forms 
the iimho of each valve ; it is often very urdike 
the after-growth, as in unio pictoruni, cyrlan 
Jienslowiana and j)ectm pusio. In attached 
shells like the oyster and anomia the umbo fre- 
cpiently presents an exaet imitation of the sur- 
face to which the vouiig shell originally adhered. 

Shells are composed of carbonate of lime, 
with a small proportion of animal matter. 

The source of this lime is to be looked Cmnha* 

for in their food. Modern inquiries into organic chemistry have 
shovvti that v(‘getables derive their elements from the rniTieral 
kingdom (air, water, and the soil), and animals theirs from the 
veg(!table. The sea-weed filters the salt-water, and separates 
lime as well as organic elements; and lime is one of the most 
abundant mineral raatter.s in land plants. From this source tln^ 
mollusca obtain lime in abundance, and, indeed, we find frequent 
instances of shells becoming unnaturally thickened through the 
superabundance of this earth in their systems. On the other 
hand, instances occur of thin and delicate-shelled varieties, in 
still, deep water, or on clay bottoms ; whilst in those districts 
which are wholly destitute of lime, like the lizard in Cornwall, 
and similar tracts of magnesian- silicate in Asia Minor, there are 
no mollusea. {Forhes) 

The texture of shells is various and characteristic. Some, 
when broken, present a dull lustre like marble or china, and are 
termed porcdlanous ; others are pearly or nacreom ; some have 
a fibrous structure ; some are horny, and others glassy and trans- 
lucent, 

* Fig. 20. Ct/mba proboscidalis, Tiain., from a very young specimen in 
the cabinet of Hugh Ciuning, Ksq., from Western Africa. 
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The nacreous shells are formed by alternate layers of very 
thin membrane and cai'bonate of lime, but this alone does not give 
the pearly lustre which appears to depend on minute undulations 
of the layers, represented in %. 23. This lustre lias been sue- 
cessfully imitated on engraved steel buttons. ^Nacreous shells, 
when polished, form “mother of pearl:” when digested in weak 
acid, they leave a membraneous residue which retains the original 
form of the shell. This is the most easily destructible of shell- 
textures, and in some geological formations we find only casts of 
the nacreous shells, whilst those of fibrous texture are completely 
preserved. 

Fearh are produced by many bivalves, especially by the 
Oriental pearl-mussel {avicula viargaritifera)^ and one of the 
British river-mussels {wnio margariiifernH). They are caused by 
particles of sand, or other foreign substances, getting between 
tlie animal and its shell ; the imtation causes a deposit of nacre, 
forming a projection on the interior, and generally more bribiani 
than the rest of the shell. Completely spherical pearls can only 
be formed loose in the muscles, or other soft parts of the animal. 
The Chinese obtain them artificially, by introducing into the 
living mussel foreign substances, such as pieces of mother-of-pearl 
fixed to wires, which thus become coated with a more brilliant 
material. 

• Figs. 21, 22, 23. Magnified sections of shells, from Dr. Carpenter. 
Fragments of shell ground very thin, and cemented to glass slides with Canada 
balsam, are easily prepared, and form eiirious microscopic objects. A great 
variety of them may be procured of Mr. C. M. Topping, of Pentonville. 
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Similar prominences and concretions — pearls wliicli arc not 
pmrhj — arc formed inside porccllaiious shells ; these arc as 
variable in colour as the surfaces on which they are formed.* 

Ww^ Jlhrou^ shells consist of successive Layers of prismatic cells 
containinji; translucent carbonate of lime ; and the cells of each 
successive layer correspond, so that the shell, especially when 
v('j*y thick (as in the fossil inoceramm and ii'ichites), will break 
up vertically, into fragments, exhibiting on their edges a structure 
like arragonite, or satin-spar. Horizontal sections exhibit a 
cellular iH;t-work, with here and there a dark cell, which is empty, 
(lig. 21.) 

The oyster has a lam'maied structure, owing to the irregular 
accumulation of the cells in its successive layers, and breaks up 
into horizontal plates. 

In the boring-shells (jjJioladldrp) the carbonate of lime has an 
atomic arrangement like arragouite, which is considerably harder 
than calcarious spar ; in other cases the dilfercn(‘e in hardness 
depends on the proportion of animal matter, and the manner in 
which the layers are aggregated.f 

In majiy bivalve shells there occurs a minute tubular sU'ucture, 
which is very conspicuous in some sections of pinna and oyster- 
sheU. 

The hrachiopoda exhibit a characteristic structure by which 
the smallest fragment of their shells may be determined; it 
consists of elongated and curved cells, matted together, and 
often perforated by circular holes, arranged in quincunx order 
(fig. 22). 

Hut the most complex shell-structure is presented by the 
porcellanom gasteropoda. These consist of three strata which 
readily separate in fossil shells, on account of the removal of their 

♦ They arc pink in turlinellus and strombus ; white in osirea ; white or 
glag'^y, purjjle or black in mytilus ; rosc-colourcd and translucent in finna. 
{Gray.) 

t The specific gravity of floating shells (such as argonanta and ianihina) 
is lower than that of any others. {De la Beche.) 



40 


MANUAL OF THE MOLLUSCA. 


animal cement. In fii(. 24, a represents tlic outer, h the middle, 
and c the inner slrutuin ; tliov 
may be seen, also, in 25. 

Each of these three strata p ' 

is composed of very nume- 
rous vertical plates, like cards 
placed on edge ; and the di- 
rection of the plates is some- A 

^ ct b ^ 

times transverse in the central 
stratum, and lengtliwisc in IiJt- 24. Seefums of a cone * 

the outer and inner (as in ci/prcca, cams, ampullar ia, and lj?db- 
mm), or longitudinal in the middle layer, and transverse in the 
others (c. couus, pyntla, oUva, and vohila). 

Each plalc, loo, is composed of a series of prisimitic cells, 
arranged obliquely (45^), and their direction being changed in 
the successive j)latcs, they cross each other at right angles. 
Tertiary fossils be.st exhibit this structure, either at their bi'oken 
edge, or in polished scctions.f (Bowerhanh). 

The argonaut-shell, and the bone of the cuttle-fish, have a 
peculiar structure; and the Hippimfe is distinguished by a can- 
cellated texture, unlike any other shell, except, perhaps, some of 
the cardlacea^ and chamacecp. 

Epidermis, All shells have an outer coat of aidmal matter 
called the “ epidermis” (or periostracurn), sometimes thin and 
transparent, at others thick and opaque. It is thick and olive- 
coloured in all fresh-water shells, and in many arctic sea-shells 
{e. g. cyprina and astarte) ; the colours of the land-shells often 

• Sections of conus ponderosiis, Brug., from the Miocene of the Toumiue. 
A, longitudinal section of a fragment, B, complete horizontal section; a, outer 
layer; b, middle; c, inner layer; e,f, lines of growth. 

t It is necessary to bear in mind that fossil shells arc often pseudomor- 
phous, or mere casts, in spar or chalcedony, of cavities once occupied by shells 
such are the fossils found at Blockdown, and many of the London clay fossils 
at Barton. The Palaeozoic fossils arc often metamorphic, or have undergone 
a re-arrangement of their particles, like the rocks in wliicb they occur. 
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depend on it ; sometimes it is silky as in helix sericea^ or fringed 
with hairs, as in trlchotropis ; in the whelk and some species of 
triton anfl conus it is thick and rough like coarse cloth, and in 
some niodMas it is drawn out into long beard-like filaments. 

In the cowry and other shell-fish with large mantle lobes, tlu* 
epidermis is more or less covered up by an additional layer of 
sluill de])Osil(ul externally. 

The epidermis has life, but not sensation, like the human 
scarf-skin ; and it protects the shell against the influence of the 
weather, and chemical agents ; it soon fades, or is destroyed, 
after tlie death of the animal, in situations where, whilst living, 
it would have undergone no change. In the bivalves it is organ- 
ically eoniieeted with the margin of the mantle. 

It is most developed in shells which frequent damp situations, 
amongst decaying leaves, and in fresh-water shells. All fresh- 
waters are more or less saturated with carbonic-acid gas, and in 
limestone countries hold so much lime in solution as to deposit it 
in the form of tufa on the mussels and other shells.^ But in the 
absence of lime to neutralise the acid, the water acts on the shells, 
and would dissolve them entirely if it were not for their ])roteeting 
(epidermis. As it is we can often recognise fresh-water shells by 
the erosion of those parts where the epidermis was thinnest, 
namely, the points of the spiral shells and the umhones of the 
bivalves, those being also the parts longest exposed. Specimens 
of melanopsis and hithinia become truncated again and again in 
the course of their growth, until the adults are sometimes only 
half the length they should be, and the discoidal planorhis some- 
times becomes jica’forated by the removal of its inner whirls ; in 
these cases the animal closes the break in its shell with new 
layers. Some of the unios thicken their umbones enormously, 
and form a layer of animal matter with each new layer of shell, 
so that the river-action is arrested at a succession of steps. 

• As at Tishury, in Wiltshire, where remaikahle specimens of anodom 
were obtained by the late Miss Beuett. 
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FORMATION AND GROWTH OF THE SHELL. 

The wshell, as before stated, is formed by the mantle of the 
shell-fish, indeed, c^ach layer of it was onee a portion of the man- 
tle, either in the form of a simple membrane, or as a layer of 
cells ; and (;ach layer was successively calcified (or hardened with 
carbonate of lime) and thrown oil’ by the mantle to unite with 
those previously foraied. lleing extra- vascular it has no inherent 
power of rcjiair. (Carpenter?) 

The epidermis and ecllulaj* stimeturos are formed by the mar- 
gin (or collar) of the mantle; the membranous and nacreous 
layers, by the thin and transparent portion whicli contains the 
viscera ; hence we find the pearly texture only as a lining 
inside the shelly as in the nautilus, and all the aviculldm and 
turhmida. 

If the margin of a shell is fractured during the life-time of the 
animal, the injury will be completely repaii'ed by the reproduction 
both of the epidermis and of the outer layer of shell with its pro- 
per colour. Hut if the apex is destroyed, or a liolc made at a 
distance from the ajjeidurc, it will merely be closed with the 
material secreted by the visceral mantle. Such inroads are often 
made by boring worms and shells, and even by a sponge (cliona) 
which completely mines the most solid shells. In ]\Ir. Gray’s 
cabinet is the section of a cone, in whose apex a colony of lithodomi 



Tip:. 25. Section of a cone perforated by Uthodomi. 
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had settled, compelling the animal to contract itself, faster even 
than it could form shell to fill up the void. 

Lines of growth. So loni:^ as the animal continues p7*o^ving, 
each new layer of shell extends beyond the one formed before it ; 
and, in coiisecjucnce, the external sm-face becomes marked with 
lines of growth. During winter, or the season of rest which cor- 
responds to it, shells cease to grow ; and these periodic resting- 
])laces are often indicated by interruptions of the otherwise regu- 
lim lilies of growth and colour, or by still more obvious signs. It 
is ])robable that this pause, or cessation from gimth, extends 
into the bi-eeding season ; otherwise there would be two periods 
of growth, and two of rest in each year. In many shells the 
growth is uniform; but in others each stage is finislied by the 
development of a fringe, or ridge {parix), or of a row of spines, 
as in irldacna and murex. {Oicen, Grant.) 

Adult rharnciers. The attain- 
ment of the full -growth proper to 
each species is usually marked by 
changes in the shell. 

Some bivalves, like the oyster, 
and gryphmi (tig. 20), continue to 
increase in thickness long after 
they have ceased to grow outwards; Section of gryphaa,^ 

the greatest addition is made to the lower valve, especially near 
the umbo ; and in the spondglus some parts of the mantle secrete 
more than others, so that cavities, filled with fluid, arc left in the 
substance of the shell. 

The adult teredo ‘dialjistutana close the end of their burrows ; 
the phoJadidea fills up the great pedal opening of its valves ; and 
the a,spergUhm forms the porous disk from which it takes its 
name. Sculptured shells, particularly oMmonites, and species of 
rosietlaria and fusus, often become plain in the last part of their 

• Fig. 26. Sectiou of gryphnea incurva. Sby. Lias, Dorset, (original ; dimi- 
nished one half), the u])i)er valve is not much thickened ; the interior is filled 
with lias. 
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Conr^.* 


Young 


growtli. Eut the most characteristic change is 
the thickening and contraction of the aperture 
in the nnivalves. The young cowry (fig. 27) 
has a thin, sharp lip, which becomes curhid in- 
wards, and enormously thickened and toothed in 
the adult ; the ptmeeraa (pi. 4, fig. 3) devc- 
lopes its seorpion-like claws, only when tidl- 
grown ; and the land'Snails form a thickened lip, 
or narrow tlieir aperture with projecting })ro- 
eesses, so that it is a marvel how tluw pass in 
and out, and how they can exclude their eggs, 

{e. g. pi. 12, fig. 4, anastoma; and fig. 5, helix 
hh'sulfi). 

Yet at this time they would seem to require more space and 
accommodation in their houses than before, and there are several 
cuiTOus ways in which this is obtained. The neritidee and auri- 
mlidm dissolve all the internal spiral columnf of their shells ; 
the cone (fig. 24, B,) removes all but a ])aper-likc portion of its 
inner whirls ; the cowry goes still further, and continues removing 
the internal layers of its shell-wall, and de 2 )ositing new layers 
externally with its overlapping mantle (fig. 7 G), until, in some 
cases, all resemblance to the young shell is lost in the adult. 

The power which mollusks possess of dissolving portions of 
their own shells, is also exhibited by the murkes, in removing 
those spines from their whirls which interfere with their growth ; 
and by i\\Q purpuroe and others in wearing away the wall of their 
aperture. The agency in these cases is supposed to be chemical. 

Decollated shells. It frequently happens that as spiral shells 
become adult they cease to occupy the upper part of f heir cavity ; 
the space thus vacated is sometimes filled with solid shell, as in 
inagilus ; or it is partitioned off, as in vermetus, euowphalus^ 
turritella and triton (fig. 62). Tlie deserted apex is sometimes 
very thin, and becoming dead and brittle, it breaks awa^q leaving 


* Cypreea iestudinaria, L., young. 

t This is sometimes done by the hermit-crab to the shells it occupies. 
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the shell truncated, or decollated. This happens constantly with 
the trmicateU<R^ cylmdrella:^ and hulhnus decollatus ; amongst the 
fresh-water shells it depends upon local circumstances, but is very 
common with pirena and ceritJddea. 

Fo7ins of shells. These will be described particularly under 
each class ; enough has been said to show that in the molluscan 
shell (as in the vertebrate skeleton) indications are aiforded o 
many of the leading afhnities and structural pccubarities of the 
animal. It may sometimes be ditfi(‘ult to determine the genus of 
a shell, especially when its form is very sim])le ; but this results 
more from the imperfection of our technicalities and systems, 
than fro)n any want of co-ordination in the animal ajid its shell. 

Movstrodties. The whirls of s])iral she lls are sometimes 
separated by the interference of foreign substances, which adhere 
to them when young ; the gardcn-^nail has been found in this 
condition, and less complete instances are common amongst sea- 
shells. Discoidal shells occasionally become spiral (as in sp(‘ei- 
mens of pimiorbis found at Koch dale), or irregular in their 
growth, OAviiig to an unhealthy condition. The disitoitlal ammo- 
nites sometimes show a slight tendency to become sj)iral, and 
more rarely become unsymmetrical, and have the keel on one 
side, instead of in the middle. 

All attached shells are liable to interference in their growth, 
and malformations consequent on their situation in cavities, or 
from coming in contact with rocks. The dremena pofymorpJia 
distorts the other fresh-water mussels by fastening their valves 
with its byssus ; and halani sometimes produce strange protube- 
rances on the back of the cowry, to which they have attached 
themselves when young.* 

Ill the miocene tertiaries of Asia Minor, Professor Forbes 

* III the lirifish MuscMim there is a helix terrestris (cherriTi.) with a small 
stick passing llirongh it, and projecting from the apex and uinbilicus. Mr. 
Pickering ])a8, in his collection, a helix hortetisis which got entangled in a nut- 
shed 1 when young, and growing loo large to escape, had to endure the incubus 
to the eud of its days. 
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discovered whole races of neritina, paludina, and melanopsis, Avith 
whirls ribbed or keeled, as if tlirough the unhealthy influence of 
brackish Avater. The fossil periAvinklcs of the Noiwich Crag are 
similarly distorted, probably by the access of fresh-water ; parallel 
eases occur at the present day in the Baltic. 

Reversed shells. Left-handed, or reversed varieties of spiral 
shells have been met Avith in some of the very common species, 
like the Avhclk and garden-snail. BuUnins citrmus is as often 
sinistral as dextral ; and a reversed variety o^fusus antiquus was 
more common than the normal form in the pliocene sea. Other 
shells arc constantly reversed, as pyrula perversa^ many s])ccies of 
pupa, and the entire genera, clausilin, cylindrella, physa, and tri^ 
pliorls. Bivalves less distinctly exhibit variations of this kind; 
but the attaclied A^alve of chama- has its timho turned to the right 
or left indiUcrently ; and of two specimens of lucina childreni in 
the British Museum, one has the right, the other the left valve 
flat. 

The colours of shells are usually confined to the surface beneath 
the epidermis, and are secreted by the border of the mantle, 
which often exhibits similar tints and patterns {e. y. rolufa undu- 
lata, fig. 73). Occasionally the inner strata of porcellanous shells 
are differently coloured from the exterior, and flic makers of shell- 
cameos avail themselves of this difference to produce Avhitc or 
rose-coloured figures on a dark ground.'^ 

The secretion of colour by the mantle de])ends greatly on the 
action of light ; shalloAV-Avater shells arc, as a class, warmer and 
bright cr coloured than those from deep Avater ; and bivalves 
Avliich arc habitually fixed or stationary (like spondylus and pecten 
pleuronectes) have the upper valve richly tinted, whilst the lower 
one is colourless. The backs of most spiral shells are darker 

* Cameos in the Hritish Museum, carved on the shell of cassis comuia, 
arc white on an orange ground ; on c. tuberosa, and madagascariensis, vrliite 
upon dark claret-colour ; on c. rufa., pale salmon -colour on orange ; and on 
sfromhus gigas, yellow on pink. 13y filing some of the olives {g. g. oliva uiri- 
rulus) they may be made into very difiTcreut coloured shells. 



SmUCTUIlE AND PHYSIOLOGY OP THE MOLLUSCA. 47 


than the under sides ; but in ianthina the base of the shell is 
habitually turned upwards, and is deeply dyed with violet. Some 
eolours are more permanent than others ; the red spots on the 
naticaa and neriiea are commonly preserved in tertiary and oolitic 
fossils, and even in one example (of n. subcostata schl.) from 
Devonian limestone. Terebratula hastaia, and some pectena of 
the carboniferous period, retain their markings ; the orthoceraa 
anguliferua of the Devonian beds has zi^-zag bands of colour; 
and a terebratula of the same age, from arctic North America,'^ 
is ornamented Avith several rows of dark red spots. 

The operculum. Most spiral 
shells have an operculum^ or lid, 
with Avhich to close the aperture 
w^hen they withdraw for shelter 
(see gasteropoda). It is deve- 
loped on a particular lobe at the 
posterior part of the foot, and 
consists of horny layers, some ^ 

times hardened Avith shelly matter (fig. 28). 

It has been considered by Adanson, and more recently by 
Mr. Gray, as the equivalent of the dextral valve of the conchifera ; 
but however similar in appearance, its anatomical relations are 
altogether different. In position it represents the hyaaua of the 
bivalves (Loven) ; and in function it is like the plug with wdiich 
unattached specimens of hyaao-arca close their aperture. {Forhea.) 

Ilomologiea of the ahelLX The shell is so simple a structure 
that its modifications present few points for comparison; but 
even these are not wholly understood, or free from doubt. The 

• Prcsentcfl to the British Mnseum by Sir John Bichardson. 
t Trochus ziziphhius, from the original, taken in Pegwell Bay abundantly. 
This species exhibits small tentacular processes, neck-lappets, sido-lappets, 
tentacular filaments, and an opcrculigerous lobe. 

i Parts wliich correspond in their real nature— (their origin and develop- 
ment) — are termed homologous ; those which agree merely in appearance, or 
office, arc said to be analogous. 
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bivalve shell may be compared to the outer tunic of the ascidian, 
cut open and converted into separable valves. In the concJiifera 
this division of the mantle is vertical, and the valves are right 
and left. In the b^'acMopoda the separation is horizontal, and 
the valves are dorsal and ventral. The monowyarlan bivalves lie 
habitually on one side (like the pleuro7iertida^ among fishes) ; and 
their shells, though really right and Icjft, arc termed “ upper’’ 
and “ lower” valves. The univalve shell is the equivalent of 
both valves of the bivalve. In the pteropodn it consists of dorsal 
and ventral plates, comparable with the valves of terehratula. In 
the gaUeropoda it is equivalent to both valves of the concldfera 
united above.* The nautilus shell corresponds to that of the 
gasteropod ; but whilst its chambers are shadowed forth in many 
spiral shells, the siphuncie is something additional fand the entire 
shell of the cuttle-fish and argonautf have no known equivalent 
or parallel in the other molluscous classes. The student might 
imagine a resemblance in the shell of the ortJiocera^ to a haclc-hone ; 

but the true homologue of the vertebrate skeleton is found in the 

« ^ 

neural and muscular cartilages of the cephalopod; whilst its 
pliragmocone is but the representative of the calcarions axis (or 
spla7ich7io~si'ehto7i) of a corjil, such as amplexm or dphonophjllia . 

Temperature and hybernation, (>bscrvations on the tempera- 
ture of the moUueca are still wanted ; it is known, however, to 
vary with the medium in which they live, and to be sometimes a 
degree or two higher or lower than the external temperature; with 
snails (in cool weather), it is generally a degree or two higher. 

The niollusca of temperate and cold climates are subject to 
hybernation ; during which state the heart ceases to beat, respira- 

• Compare fissvrella or trocMis (fig. 28) ■w ith le})fon squamosum (fig. 12). 
The dibk of hi/ppomjx is analogous to the ventral plate of hyahea and Icre- 
bratula. 

t The argonaut shell is compared by Mr. Adams to the nidamental cap- 
sules of the ; abetter analogue would have been found in the rofloi 
the iaulhina, which is secreted by the foot of the anim.al, and serves to float 
the egg. capsules. 
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tion is nearly suspended, and injuries are not healed. They also 
{pstivale, or fall into a summer sleep when the heat is gi'eat ; \mi 
in this Ihe animal functions are much less interrupted. {Muller.) 

Reproduction of lost parts. It appears from the experiments 
of Spallanzani, that snails, whose ocular tentacles have been de- 
stroyed, reproduce them completely in a few weeks; others liave 
repeated the trial with a like result. But there is some doui)! 
whether tlie renewal takes place if the brain of the animal be 
removed as well as its horns. Madame Power has made similar 
observations upon various marine snails, and has found that por- 
tions of the foot, mantle, and tentacles, were renewed. Mr. 
Hancock states that the species of eolis are apt to make a meal 
off each other’s hrancMrp, and that, if confined in stale water, 
they become sickly and lose those organs ; in both cases they are 
quickly renewed under favourable circumstances. 

Reproduction Inj gemmation. The social and compound tu- 
niearies resemble zoophytes, in the power they possess of bud- 
ding out new individuals, and thus of multiplying their commu- 
nities indefinitely, as the leaves on a tree. This gemmation takes 
place only at particular points, so that the whole assemblages 
are aggregated in characteristic patterns. The buds of the social 
tuniearics are suppoilcd at first by their parents, those of the 
compound famHies by the general circulation, until they are in a 
state to contribute tq the common weal. 

Viviparous reproduction. This happens in a few species of 
gastropods, through the retention of the eggs in the oviduct, 
until the young have attained a considerable growth. It also 
appears to take place in the aeephalans, because their eggs gene- 
r^y remain within some part of the shell of the parent until 
hatched. 

Alternate generation. Amongst the tunicaries an example 
is found of regulated diversity in the mode of reproduction. The 
salpians produce long chains of embryos, which, unless broken 
by accident, remain connected during life ; — each individual of 
these compound specimens produces solitary young^ often so un- 



50 


MANUAL OF THE MOLLUSCA. 


like the parent as to have been described and named by natural- 
ists as distinct species; — these solitary salpians again produce 
chains of embryos, like their graud-])arents. {Ghamisso.) 

Oviparous reproduction. Tlie sexes are distinct in the most 
highly organised (or dioicious) mollusca ; they arc united in the 
{monoecious) land-snails, pteropods, braehiopods, tuniearies, and 
in j)art of the conchifers. The prosobranchs pair; but in tlie 
dicecious aceplialans and cuttle-fishes, the spermatozoa arc merely 
discharged into the water, and are inhaled with the res})iratory 
currents by the other sex. The moncecious land-snails require 
reciprocal union ; the limneids unite in succession, forming float- 
ing chains. 

The eggs of the land-snails are separate, and protected by a 
shell, whieli is sometimes albuminous and flexible, at others eal- 
carious and brittle; those of the fresh-water species are soft, 
mucous, and trans])arent. The spawn of the sea-snails consists 
of large numbers of eggs, adhering together in masses, or spread 
out in the shape of a strap or ribbon, in which the eggs are ar- 
ranged in rows ; this mdamental rlhhon is sometimes coiled U]) 
spirally, like a watch-spring, and attached by one of its edges. 



Fig. 29. bjiawn of Doris* 


The eggs of the carnivo- 
rous gasteropods are in- 
closedin tough albuminous 
capsules, each containing 
numerous germs ; thesis 
arc deposited singly, or in 
rows, or agglutinated in 
groups, equalling theparent 
animal in bulk (fig. 70 ). 
The nidamental capsuh s 
of the cuttle-fish are clus- 
tered like gi'apes, each 


containing but one embryo ; those of the calamary are grouped 


Nidamental ribbon of Doris Johnstoni. {Alder and Hancock.) 
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in radiating masses, each clonjjjated ca})sulc coritaiuinGj 30 or 
40 ova. The material with wliich the eg^s are thus cemented 
together, or envelo])ed, is st‘ereted by the nidamental gltmd^ an 
organ largely developed in the femah; gasteropods and cepha- 
lopods (fig. 43, n). 

Development, The molluscan ovum consists of a coloured 
yolk {vUelhis), surrounded by albumen. On one side of the yolk 
is a pellucid spot, termed the germinal vehicle, having a spot or 
nuclms on its surfac^e. This germinal vesicle is a iiucieab'd cell, 
capable of producing other cells like itself ; it is the essential pari 
of the egg, from which the emhrgo is formed ; but it undergoes 
no change without the influence of the spermatozoa.^ After im- 
pregnation, the g(‘rminal vesicle, which tlnni subsides into the 
c(uitre of the yolk, divides spontaneously into two ; and these 
again divide and subdivide into smaller and still smaller globules, 
each with its pellucid centre or nucleus, until the whole presents 
a uniform granular appearance. The next step is the formation 
of a ciliated epithelkm on the surface of the embryonic mass ; 
movements in the albiimen become perceptible in the vicinity of 
the riJia, and they increase in strength, until the embryo begins 
to revolve in the surrounding duid.f 

* No instance of “ partbeno-gciinsis” is known among the molhisca ; tlie 
most “ ccpiivocal ” case on record is that related by Mr. Gaskoiii. A speci- 
men of helix laefra, MiilL, from the South of Eurojjo, after being i wo years 
in liis cabinet, was discovered to be still living; and on being removed to a 
plant-case it revived, and six wtcIcs aftcrw<u’ds had produced twenty young 
ones ! 

t According to the observations of Professor Loven (on certain bivalve 
mollusca), the ova are c.xcludtid immediately after the inhalation of the sper- 
matozoa, and apparently from their influence; but iniprcgnaliou does not 
take jdace within the ovary itself. The spermatozoa of cardiam pygmaum 
were distinctly seen to penetrate, in succession, the outer envelopes of the ova, 
and arrive at the vitcllus, when they disajipearcd. A\ith respect to the “ ger- 
minal vesicle according to Barrj', it first approaches the inner surface of 
the vitelline membrane, in order to receive the influence of the spennatozoa ; 
it then retires to the centre of the yolk, and undergoes a series of sponta- 
neous subdivisions. In M. Loveu’s account, it is said to “burst” and par- 

Ti 0 
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Up to this point nearly the same appearances are presented 
by the eggs of all classes of animals, — they manifest, so far, a 
complete “ unity of organization.” In the next stage, tlie de- 
velopment of an organ, fringed with stronger cilia^ and serving 
both for locomotion and respiration, shews that the embryo is 
a molluscous animal ; and the changes which follow soon point 
out the particular class to which it belongs. The rudimentary 
head is early distinguishable, by the black eye-specks ; and the 
hearty by its pulsations. The digestive and other organs are first 
“ sketched out,” then become more distinct, and arc seen to be 
covered with a transparent shell. By this time thc^ embryo is 
able to move by its own muscular contractions, and to swallow 
food ; is is therefore ‘‘ hatched,” or escapes from the egg. 

The embryo tunicary quits the egg in the cloacal cavity of its 
})arcnt, and is at this time provided with a swimming instrument, 
like the tail of the tadpole, and with processes by which it attaches 
itself as soon as it finds a suitable situation. 

The young bivalves also are hatched before they leave their 
parent, either in the gill cavity or in a special sac 
attached to the gills (as in cyclas), or in the in- 
terspaces of the external branchial laminae (as in 
unio). At first they have a swimming disk, fringed 
with long cilia, and aimed with a slender ten- 
tacular filament {flagellum). At a later penod this 
disk disappears progressively, as the labial palpi 
arc developed ; and they acquire a foot, and with 
it the power of spinning a byssus. They now 

tially dissolve, whilst the egg remains in the ovary, and before impregnation ; 
it then passes to the centre of the yolk, and undergoes the changes described 
by Barry, along with the yolk, whilst the nucleus of the germinal vesicle, or 
some body exactly resembling it, is seen occupying a small prominence on 
the surface of the vitelline membrane, until the metamorphosis of the yolk 
is completed, when it disappears, in some unobserved manner, without ful- 
filling any recognized purpose. 

• Fig. 30. Very young fry of crenella marmorata, Forbes, highly magni- 
fied ; d, disk, bordered ^ith cilia : /, flagellum ; v v, valves ; m, ciliated mantle. 



Fig. 30.* 
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have a pair of eyes, situated near the labial tentacles (fig. 30*, 6?)^ 
which are lost at a further stage, or replaced by numerous ru- 
dimentary organs placed more favourably for vision, on the bor- 
der of the mantle. 

Most of the aquatic gasteropoda are very minute when 
hatched, and they enter life under the same form, — that which 



has been already referred to as permanently characteristic of the 
pteropoda. (Fig. GO.) 

The Fulmoyiifera and Cephalopoda produce large eggs, con- 


• 30*. Ery of mytilus edulis, after Loven. e, eye ; auditory 

capsule ; 1 labial tentacles ; s the stomach ; b, hranchiie ; A, heart ; r, 
vent ; /, liver ; r, renal organ ; a, anterior adductor ; a\ posterior adductor ; 
/, foot. The arrows indicate the incurrent and excurrent openings ; between 
which the margins of the mantle are united in the fry. 
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taining suflficient nutriment to support the mhryo until it has 

© attained considerable size and develo])irient ; 

thus, the newly-born (uittle-fish has a shell 
half an inch long, consisting of several 
layers, and the hiilmm ovatus has a shell 
an inch in length wIkmi hatched. (Fig. 31.) 
These arc said to undergo no transforma- 
tion, because their larval stage is concealed 
in the egg. The embryonic development 
of the cuttlc-tisli(‘s has not been obs(*rved ; 
it is probable that they would reveal more 
curious changes than oecair in any other class. 

The resear(di(‘s of John IIunter-\ into the embryonic condi- 
tion of animals, led him to tin* conclusion that each dage in the 
deve]o[)ment of the highest animals corresponded to the perma- 
neut form of some one of the inferior orders. Idiis grand g(‘ne- 
ralisation has since been more exactly detined and established by 
a larger iiiduciion of facts, some of which we have already de- 
scribed, and may now be stated thus : — 

In the earliest ])criod of existenct; all animals display one 
uniform condition ; but after the tir.st a))pcarance of special d(“- 
vclopment, iiniformity is onlj'^ met with amongst the nn'inbers of 
the same primary division, and with each su(‘cecding step it is 
more and more restricted. From that first stc'p, the members 
of each primary group assume forms and jiass through phas(‘s 
which have no jiarallels, except in the division to which ea(*li 
belongs. The mammal exhibits no likeness, at any period, to 
the adnU moUusk, the insect, or the star-hsli ; but only to the 

< Egg and young of halimns ovaUis, ]\rnll. sp., Brazil, from specimens in 
the collection of Hugh Cuming, Esq. 

t “ In his printed works the finest elements of system seem evermore to 
flit before him, twice or thrice only to have been seized, and after a momentary 
detention to have been again suflered to esicape. At length, in the astonishing 
prepai’ations for his museum, he constructed it, for the scientific apprehension, 
out of the unspoken alphabet of nature.” {Colendge,) 
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ovarian stajj^e of the invertebrata, and to more advanced stages 
of the classes formed upon its own type. And so also with the 
highest organized mollmca ; after their first stage tliey resemble 
the simpler orders of their own sub-kingdom, but not those of 
any other group. 

These are the views of Professor Owen — the successor of 
Hunter — by whom it has been most clearly shewn and stead- 
fastly maintained, that the “ unity of organization” manifested 
by the animal world results from the design of a Supreme 
Intelligence, and cannot be ascribed to the 0})cratioii of a me- 
ehaiiicaJ “ law.” 


Chapter V. 

CLASSIFICATION. 

The obj('cis of classification arc, the convenient and intel- 
ligibhi arrangement of the species;* and, secondli/, to afford a 
summary, or condensed exposition, of aU that is known respect - 
injr their structure and relations. 

In studying the shell-fish, we find resemblances of two 
kinds. First, agreements of structure, form, and habits ; and, 
secondly, resemblances of form and habits without agreement of 
structure. The first are termed relations of affinity; the second 
of analogy. 

Affinities may be near, or remote. There is some amount of 
affinity common to all animals ; but, like relationships amongst 
men, they are recognized only when tolerably close. Kesem- 
blances of structure which subsist from a very early age are pre- 
sumed to imply original relationship; they have been termed 

* At least 1 2,000 recent, and 15,000 fossil species of molluscous animals 
arc known. 
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genetic (or histological), and are of the highest importance. 
Those which arc superinduced at a later period, are of less con- 
sequence. 

Analogies. Modifications relating only to peculiar habits 
are called adaptive; or teleological, from their relation to final 
causes.* A second class of analogical resemblances are purely 
external and illusive ; they have been termed mimetic (Strick- 
land), and, by their frequency, almost justify the notion that a 
certain set of forms and colours arc repeated, or represented in 
every class and fiimily. In all artificial arrangements, these mi- 
metic resemblances have led to the association of widely dif- 
ferent animals in the same groups. f Particular forms are also 
represented geographically J and geologically, § as well as sys- 
tematically. 

In all attempts to characterise groups of animals, we find, 
that in advancing from the smaller to the larger combinations, 
many of the most obvious external features become of less avail, 
and we are compelled to seek for more constant and comprehen- 
sive signs in the phases of embryonic dtivelopment, and the con- 
dition of the circulating, respiratory, and nervous systems. 

Species, All the specimens, or individuals, which are so much 
alike that we may reasonably believe them to have descended 
from a common stock, constitute a species. It is a jiarticular 
provision for preventing the blending of species, that hghrids are 
always barren ; and it is certain, in the (*ase of shells, that a 
great many kinds have not changed in form, from the tertiary 

♦ For exami)le, the jjajjer nautilus, from its resemblance to carlnarta, was 
long supposed to be the shell of a nueleobranche, parasitieally occupied by the 
“ ocythoel" 

t E. g. Aporrhais with strombus, and ancylus with patella. 

t Monoccros imbricalum and buccinum antarcticum take the place, in 
South America, of our common whelk and purple, and solen gladiolus and 
solen americanus of our solen siliqua and ensis. 

§ The frequent recurrence of similar species in successive strata may lead 
beginners to attribute too much to the influence of time and external circum- 
stances ; but such impressions disappear with further experience. 
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period to the present day, — a lapse of many thousand years, — 
and through countless generations. When individuals of the 
same brood dilfer in any respect, they are termed varieties ; for 
example, one may be more exposed to the light, and become 
brighter coloured ; or it may find more abundant food, and grow 
larger than the rest. Should these peculiarities become perma- 
nent at any place, or period, — should all the specimens on a 
particular island or mountain, or in one sea, or geological forma- 
tion, differ from those found elsewhere, — such permanent variety 
is termed a race ; just as, in the human species, there are white 
and coloured races. The species of some genera are less subject 
to variation than others ; the nucula, for example, although very 
numerous, are always distinguishable by good characters. Other 
genera, like ammonites^ terehratula^ and telUna, present a most 
perplexing amount of variation, resulting from age, sex, supply 
of food, variety of depth, and of saltness in the water. And 
further, wdiilst in some genera every possible vari(;ty of form 
seems to have been called into existence, in others only a few, 
strikingly distinct forms, arc known. 

Genera arc groups of species, related by community of struc- 
ture in all essential respects. The genera of bivalves have been 
chai-acterised by the number and position of their hinge- teeth ; 
those of the spiral univalves, by the form of their apertures ; 
but these technical characters are only valuable so far as they 
indicate differences in the animals themselves. 

Families are groups of genera, which agree in some more 
general characters than those which unite species into genera. 
Those which we have employed arc mostly modifications of the 
artificial families framed by Lamarck, a plan which seemed more 
desirable, in the present state of our knowledge, than a subdi- 
vision into very numerous families, without assignable characters. 

The orders and classes of mollusca have already been referred 
to ; those now in use are all extremely natural. 

It has been sometimes asserted that these groups are only 
scientific contrivances, and do not really exist in natui-e ; but 

D 3 
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this is a false as well as a degrading view of the matter. The 
labours of the most eminent systematists have been directed to 
the discovery of the subordinate value of the characters deriv- 
able from every part of the animal organization ; and, as far as 
their information enabled them, they have made their systems 
expressive “ of all the highest facts, or generalisations, in natural 
history.” (Owen.) 

M. Milne Edwards lias remarked, that the actual appearance 
of the animal kingdom is not like a well-regulated army, but 
like the starry heavens, over which constellations of various mag- 
nitude are scattered, with here and there a solitary star which 
cannot be included in any neighbouring group. 

This is exceedingly true ; wc cannot expect our systematic 
groups to have equal numerical values,'^ but they ought to be of 
equal structural importance ; and they will thus possess a -yy///- 
metry of order, which is superior to mere numerical regularity. 

All the most philosophic naturalists have entertained a belief 
that the development of animal forms has proceeded upon some 
regular plan, and have directed their researches to the discovery 
of that “ reflection of the divine mind.” Some have fancied 
that they have discovered it in a mystic number, and have ac- 
cordingly converted all the grouj)S into five8.-\ We do not under- 
value these speculations, yet we think it better to describe things 
so far only as we know them. 

Great difficulty has always been found in placing groups 
according to their affinities. This cannot be etfected in — the 
way in which we are compelled to describe them — a single series ; 
for each group is related to all the rest ; and if we extend the 
representation of the affinities to very small groups, any arrange- 

* The numerical development of groups is inversely 'proportional to the 
hulk of the individuals composing them. ( Waterhouse^ 

t The quinarians make out five molluscous classes, by excluding the timi- 
cata ; the same end would be attained in a more satisfactory manner by re- 
ducing the pteropodfe to the rank of aa order, which might be placed next to 
the opisthO’branches. 
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iTKMit on a plane surface would fail, for the affinities radiate in 
all directions, and the “ net -work” to which Fabricius likened 
tluMii, is as insulfieierit a coiii])arisoii as the “ chain” of older 
writers.* 


Chapter YL 
NOMENCLATUKE. 

The practice of using two names — generic and specific — for 
eacdi animal, or |)lant, originated with Liuiueus ; therefore no 
scientific names date further back than his works. In the con- 
struction of these names, the Greek and Latin languages are 
preferred, by the common consent of all countries. 

It often happens that a species is named, or a 
genus established, by more than one person, at different times, 
and in ignorance of each other’s labours. Such duplicate names 
are called Hijnonyim ; they have multiplied amazingly of late, 
and arc a stumbling-block and an opprobium in all branches of 
natural history.f 

* The quinary an'angement of the molluscous classes reminds us of the 
cas-tern cmbleiu of eternity —the serpent holding its tail in its mouth. 

The following diagram is offered as an improved circular system : — 
[Fishes.] 

Di-brauchiata. 

Nueleo- Tctra- 

Opisiho- Proso- 

Aporo- Pulmo- 

Pallio- Lamelli- 

Hetero-branchiata. 

[Zoophytes.] 

t In Pfeiffer’s Monogra'ph of the Helicidee, a family containing seventeen 
genera, no less than 330 generic synonyms are enumerated ; to this list, Pr. 
Albers, of Berlin, has lately added another hundred of his own invention ! 
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One vei’y common estuaiy shell rejoices in the following’ 
variety of titles : — 

Scrobicularia piperata (Gmelin sp). 

Trigonclla plana (ha CoBtd), 

Mactra Listeri (Amt). 

My a Hispanica (Chemnitz), 

Venus borealis (VennanC), 

Lutraria compressa (Lamarck). 

Arenaria plana (Megerle), 

As regards specific names, the earliest ought certainly to be 
adopted, — with, however, the following exceptions : — 

1. MS. names; which arc only admitted by courtesy. 

2. Names given by writers antecedent to Linnseus. 

3. Names unaccompanied by a description or figure. 

4. Barbarisms; or names involving error or absurdity,* 

It is also very desirable that names having a general (Eu- 
ropean) acceptation, should not be changed, on the discovery of 
earlier names in obscure publications. 

With respect to generay — those who believe in their real ex- 
istence, as “ ideas of the creating mind,’’ will be disposed to set 
aside many random appellations, given to particular shells with- 
out any clear enunciation of their characters ; and to adopt later 
names, if bestowed with an accurate perception of the grounds 
which entitle them to generic distinction.! 

Authority for specific names. The multiplication of syno- 
nyms having made it desirable to place the authority after each 

* This subject was investigated, and reported upon, by a coininittce of the 
British Association, in 1842 ; but the report was not sufficiently circulated. 

t Several bad practices — against which there is, unhappily, no law — 
should be strongly discountenanced. First, the cmplojTnent of names already 
in familiar use for other objects ; such as cidaris (the title of a well-known 
genus of sea-urchins), for a group of spiral shells ; and arenaria (a property of 
the botanists), for a bivalve. Secondly, the conversion of specific into generic 
titles, a process which has caused endless confusion ; it has arisen out of the 
vain desire of giving new designations to old and familiar objects, and thus 
obtaining a questionable sort of fame. 
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name, another source of evil has arisen ; for several naturalists 
(fancying that the genus-maker, and not the species-maker, should 
enjoy this privilege) have altered or divided almost every genus, 
and placed their signatures as the authorities for names given 
half a century or a century before, by Linnaeus or Bkuguieke.* 
British naturalists have disowned this practice, and agreed to 
distinguish, by the addition of “ sp.,” the authorities for thos(‘ 
specific names whose generic appellations have been changed. 

Types. The type of each genus should be that species in 
which the characters of its group are best exhibited, and most 
evenly balanced. {Waterhouse^ It has, however, been cus- 
tomary to take as the ty]ie, that species which the genus-maker 
placed first on his list ; although by so doing there is risk of 
adopting an aberrant form, or one which very feebly represents 
the group, of which it is an obscure member. 

♦ The authorities appended to speeific names, are supposed to indicate an 
amount of work done in tlie dedennination and description of the specic'.s ; 
when, therefore, the real author’s name is suppressed, and a spurious one 
substituted, the case looks very like an attempt to obtain credit under fals(‘ 
pretences. 


ABBREVIATIONS. 

Etym., etymology. Syn., synonym. Distr., distribution. 

M.S., manuscript, i. e., tinpuhlished. 

Sp., species. Brit. M., (in the) British Museum. 

Dtstr., Norw^ay — New Zealand ; including all intermediate seas. 

Fossil, lias — chalk ; implies that the genus existed in these, and all inter- 
vening strata. Chalk — ; means that the genus commenced in the 
chalk, and has existed ever since. 

Depth -. — 50 fins. ; genus found at all depths between low- water and 50 
fathoms. A fathom is six feet. 

^ one-fourth the real size ; ^ magnified four times. 

Eat., breadth. Long., length. Alt., height or thickness. 

XJne., (uncia) an inch. Lin., (linea) a line, the ^ of an inch. 

Mill., millimetre, the twenty-fifth part of an inch. 
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CLASS 1. CEPHALOPODA. 

The cuttle-fishes, though excluded by dealers from the list of shell-fish, are 
the most remarkable, and, rightly considered, the most interesting of any; 
whilst their relatives, the neiiitih and atnmonilcs, arc iiniiiatched for the sym- 
metry and wondrous architecture of their pearly shells. 

The priucijial locomotive organs of the ceiihaloimJs, are attached to the 
head, in the form of muscular arms or tentacles ;* iu addition to which, many 
have fins ; and all can projiel themselves by the forcible expulsion of wate.r 
from their res])iratory cliambcr. 

Unlike most of the moJhisca, they are symmetrical animals, having their 
right and left sides equally developed ; and their shell is usually straight, or 
coiled iu a vertical plane. The nautilus and argonaut alone, (of the living 
tribes) have external slndls ; the nvst are termed “ naked cc])halopods,” be- 
cause the shell is internal. They have powerful jaws, acting vertically, like 
the mandibles of birds ; the tongue is large and fleshy, and ])art of its surface 
is sentient, whilst the rest is armed with recurved s])ines ; their eyes arc large, 
and placed on the side.s of the head ; their senses af)pear to be very acute. 
All are marine ; and predatory, living on shell-fish, crabs, and fishes. 

The nervous system is more concentrated than in the other inollusca ; 
and the brain is protected by a cartilage. The respiratory organs consist of 
two or four plume-like giUs, placed symmetrically on the sides of the body, 
in a large branchial cavity, opening forwards on the under^ side of the head ; 
in the middle of this opening is placed the siphon or funnel. The sexes arc 
always distinct ; but the males are much less numerous than the females, and 
in many species, at present unknown. They arc divided into two orders, the 
names of which are derived from the number of the hranchuB. 

ORDER I. Dibranciiiata, Owen. 

Animal swimming ; naked. Head distinct. Byes sessile, prominent. 
Mandibles horny (PI. I., fig. 2). Arms 8 or 10, provided with suckers. 
Body round or elongated, usually with a pair of fins; hranchitB two, fur- 

* M. Schultze compares the arras of the cephalopods' to the oral filaments of 
myxine, 

t Acoording to the established usage, we designate that the under or ventral side 
of the body, on which the funnel is placed. But if the cuttle fishes are compared 
with the nucleobranches, or the nautilus with the holostomatous gasteropods, their 
external analogies seem to favour an opposite conclusion. 
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Dished with Diuscular ventricles ; ink-gland always present ; parieies of the 
funnel entire. 

Shell internal (except in argonauta), horny or shelly, with or without 
air-chambers. 

The typical forms of the cuttle-fishes were well described by Aristotle, and 
have been repeatedly examiuiid by modern naturalists ; yet, until Professor 
Owen demonstrated the existence of a second order of ecphalojiods, departing 
from all the abovcmeiitioned characters, it was not clearly understood how 
inscparalily the organisation of the cuttle-fishes was connected with their con- 
dition as swimming muUusca, breathing by two gills. 

The characters which co-exist with the two gills, are the internal ru- 
dimentary shell, and the substitution of other means of escape and defence, 
than tliose which an external sludl would have atforded j viz. ; powerful arms, 
furnished with suckers ; the secretion of an inky fluid, with which to cloud 
the water and conceal restreat ; more perfect organs of vision ; and super- 
addiid branchial hearts, which render the circulation more vigorous.* 

The suckers [mitlla or acetabula)^ form a single or double series, on tlie 
inner surface of the arms. Prom the margin of each cup, the muscular fibres 
converge to the centre, where they leave a circular cavity, occupied by a soft 
caruncle^ rising from it like the piston’ of a syringe, and capable of retraction 
when the sucker is applied to any surface,. So pcrfe(;t is this mechanism for 
effecting adhesion, that while the muscular fibres continue retracted, it is 
easier to tear away the limb than to detach it from its hold.f In the decapods, 
the base of i\iQ piston is surrounded by a horny dentated hoop ; which in the 
uncinated calamaries, is folded, and produced into a long sharp claw. 

The ink-hag (fig. 33), is tough and fibrous, with a thin silvery outer 
coat ; it discharges its contents through a duifl which ojiens near the base of 
the funnel. The ink w'as formerly used for writing {Cicero)^ and in the pre- 
paration of sepia /if and from its indestructible nature, is often found in a 
fossil state. 

* In a few specie.s, which have no fins, the arms are webbed. In the only kind 
which has an external shell, it is confined to the female sex, and is secreted by the 
membranes of the arms. It is now quite certain that such shells as those of the fossil 
ammonites and orthocerata would be incompatible with dibi anchiate organization. 

+ “ The complex, irritable mechanism, of all these suckers, is under the complete 
control of the animal. Mr. Broderip informs me that he has attempted, with a hand- 
net, to catch an octopus that was floating by with its long and flexible arras entwined 
round a fish, which it was tearing with its sharp hawk’s bill ; it allowed the net to ap- 
proach within a short distance before it relinquished its prey, when, in an instant, it 
relaxed its thousand suckers, exploded its inky ammunition, and rapidly retreated 
under cover of the cloud which it had occasioned, by rapid and vigorous strokes of its 
circular web.” {Owen.) 

t Indian ink and sepia ajre now made of lamp-smoke, or of prepfired charcoal. 
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The skin of the naked cephalopods is remarkable for its variously coloured 
vesicles, or pigment-cells. In sepia they are black and brown ; in the calamary, 
yellow, red, and brown ; and in the argonaut, and some octopods, there arc 
blue cells besides, niesc cells alternately contract and expand, by which the 
colouring matter is condensed or dispersed, or perhaps driven into the deeper 
part of the skin. The colour accumulates, like a bluoh, when the skin is irri- 
tated, even several hours after separation from the body. During life, these 
changes are under the control of the animal, and give it the power of chang- 
ing its hue, like the chameleon. In fresh specimens, the sderolic plates oi’ 
the eyes have a pearly lustre ; they are sometimes preserved in a fossil state. 

The aquiferous pores are situated on the back and sides of the head, on 
the arms {brachial), or at their basc.s {buccal pores). 

The mantle is usually connected with the back of the head by a broad 
{'"nnehaV) muscular baud; but its margin is sometimes free all round, and 
it is supported only by cartilaginous ridges, fitting into corresponding grooves,* 
and allowing considerable freedom of motion. 

The cuttle-fishes are nocturnal, or crepuscular animals, concealing them- 
selves during the day, or retiring to a lower region of the water. Th(!y in- 
habit every zone, and are met with equally near the shore, and in the open 
sea, hundreds of miles from land. They attain occasionally a much greatcj* 
size than any other moUusca. MM. Q,uoy and Gaimard found a dead cuttle- 
fish in the Atlantic, under the equator, which must have weighed 2 cwt. w’licn 
perfect ; it w'as floating on the surface, and was partly devoiued by birds. 
Banks and Solander, also met with one under similar circumstances, in the 
Pacific, which was estimated to have measured six feet in length, {Owen.) 
The arms of the octopods are sometimes two feet long.f Prom their habits, 
it is difficult to capture some species alive, but they are frequently obtained, 
uninjured, fi’om the stomachs of dolphins, and other fishes which prey upon 
them. 

SECTION A. OcToroDA. 

Arms 8; suckers sessile. Eyes fixed, incapable of rotation. Body 
united to the head by a broad cervical band. Branchial chamber divided 
longitudinally by a muscular*, partition. Oviduct double ; no distinct nida- 
mcntal gland. Shell external and one-celled {mono4halamous\ or internal 
and rudimentary. 

The Octopods differ from the typical cuttle-fishes in having only eight 
arms, without the addition of tentacles ; their bodies arc round, and they sel- 

* Termed the “ apparatus of resistance,” by D’Orbigny. 

+ Deny» Montfort, having represented a “kraken octopod,” in the act of scuttling 
a three-master, told M. Defrance, that if this were “ swallowed,” he would in his next 
edition represent the monster embracing the Straits of Gibraltar, or capsizing a whole 
squadron of ships. {D'Orhigny.) 
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(lom have fms. They are the most eccentric or " aberrant’’ mollusks, supe- 
rior in organization to all^ the rest, but manifesting some remarkable and 
unexpected analogies with the lowest classes of animals. 

The males of some species of octopus and elcdonc^ arc similar to the fe- 
males, but arc comparatively scarce. Only the females of many others arc 
known, and every specimen of the argonaut hitherto examined (amounting to 
many hundreds), has been of that sex. Dr. Albert Kdlliker has suggested 
that the real males of the argonaut, and also of octopus granulatus and 
tremoctopus violaceus are the heciocoiyles^ previously mistaken for parantic 
worms. 

The hectocotylp of ociopm granulatus was described by Cuvier,* who ob- 
tained several specimens from octopods captured in the Mediterranean. It is 
five in(!hes in length, and resembles a detached arm of the octopus, its under 
surface being bordered with 40 or 50 pairs of alternate suckers. 

The heciocofgle of tremoctopus w^as discovered by Dr. Kiilliker, at Messina, 
in 1842, adhering to the iutcrior of the giU-chamher and funnel of the 
poulpe ; it is represented in Pi. I ., fig. 3. The body is w^orm-likc, wuth two 
row s of suckers on the ventral surface, and an oval appendage at the posterior 
<‘nd. The anterior part of the back is fringed with a double scries of bran- 
chial filaments (250 on each side). Between the branchiro are two rows of 
brown or violet spots^ like the pigment cells of the tremoctopus. The suckers 
(40 on each side) closely resemble those of the tremoctopus^ in miniature. 
Between the suckers arc four or five series of pores, the openings of minute 
canals, passing into the abdominal cavity. Tlie mouth is at the anterior 
extremity, and is minute and simple; the alimentary canal runs straight 
through the body, nearly filling it. The heart is in the middle of the back, 
between the hraiicirue ; it consists of an auricle and a ventricle, and gives 
origin to two lai’ge vessels. There is also an artery and vein on each side, 
giving branches to the branchial filaments. A nerve extends along the in- 
testine, and one ganglion lias been observed. The oval sac incloses a small 
but very loug convoluted lube, ending in a muscular vas deferens it contains 
innumerable spermatozoa. 

The hectocotyle of the argonaut was discovered by Chiaje, w^ho considered 
it a parasitic worai, and described it under the name of trichocephalus aceta- 
Indaris ; it was<again described by Costa,f who regarded it as “a spermato- 
phorc of singular shape and lastly by Dr. Kdlliker.J 

It is similar in form to the others, but is only seven lines in length, and 
has a filifonn appendage in front, six lines Jong. It has two row s of alternate 

* An. Sc. Nat. I Series, t. 18. p. 147. 1829. 

t All. Sc. Nat. 2 Series, 7. p. 173. 

t Lin. Trans. Vol. 120, pt. 1, p. 9; and in his own zootomical berichte, where it U 

figured. 
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suckers^ 45 on eacli side ; but no branchiae ; the skin (;ontains numerous 
changeable spots of red or violet, like that of the argonaut.* 

According to the observations of Madame Power, ‘‘ the newly hatched 
argonaut has no shell, and is quite unlike what it aflerwai’ds becomes ; it is a 
sort of little worm, having two rows of suckers along its length, with a fili- 
form appendage at one extremity, and a small swelling at the otluir. It might 
he supposed to represent an eatrtmiclg small brachial appnidagCy from which 
the other parts were afterwards to he dcvcloj)ed.”t {Kolhker.) 

FAMILY I. AllGONAUTllLE. 

Dorsal arms (of the female) webbed at the extremity, secreting a sjTiime- 
trical involuted shell. Mantle supported in front by a single ridge on th(5 
funnel. 

Genus AuCxONauta, Lin. Argonaut or pai)er sailor. 

Etymology^ argonautai, sailors of the shij) Argo. 

Synonyms, ocythoe (Rafinesque). Nautilus (Aristotle and Pliny). 

Example, A. hians, Soland, pi. II., fig. I. China. 



The shell of the argonaut is thin and transluceni ; it is not moulded on 
Ihe body of the animal, nor is it attached by shell -muscles ; and the unoccu- 
pied hollow' of the spire serves as a receptacle for the minute clustered eggs. 
The argonaut sits in its boat with its siphon turned towards the keel,§ and its 
sail-shaped, (dorsal) anus closely applied to the sides of the shell, as in fig. 32, 
where, however, they are represented as partially withdrawn, in order to show 
the margin of the aperture. It swims only by (ycjcting water from its fun- 

* Similar instances of a permanently rudimentary condition of the male sex, oc- 
cur amongst the lowest organized parasitic crustaceans ; the malest of achtUercs, Icr- 
nceopoda, tracheMaMer, are frequently a thousand times smaller than the female, 
upon whom they live, and from whom they differ both in form and structure. Mr. 
Gosse has described a similar disparity of the sexes in asplanchna. 

f An. Sc. Nat. 2 Series, vol. 16, p. 185. 

f From a copy of Kang’s figure, in Charlesworth’s Magazine; one-fourth the na- 
tural size ; the small arrow indicates the current from the funnel, the large arrow the 
direction in which the “ sailor” is driven by the recoil. 

§ Poli has represented it sitting the opposite way ; the writer had once an argonaut 
shell with the nucleus reversed, implying that the animal had turned quite round in its 
shell, and remained in that position. The specimen is now in tlie York Museum. 
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ncl, and crawls in a reversed position, carrying its shell over its hack like a 
snail. {Madame Power arid M, Ttimg.) 

It was the na,ulUm {primus) of Aristotle, who described it as floating on 
the surface of th(3 sea, in fine weather, and holding out its sail-shaped arms to 
the breeze ; a pre^tty fable, which poets have repeated ever since. 

Disinbidion ; 4 species of argonaut arc known; they inhabit the open sea 
throughout the warmer parts of the world. Captain King took several from 
the stoinaeh of a doljdiin, caught upwards of 600 leagues from any laud. 

Fossil ; A. hians is found in the siib-apennine tertiaries of Piedmont. This 
species is still living in the Chinese seas, but not in the Mediterranean. 

FAMILY If. OCTOPODIILE. 

Arms similar, elongated, united at the base by a web. Shell represented 
by two short styles, encysted in tin; substance of the mantle. {Owen.) 

Octopus, Cuvier. Poulpc. 

Etgm., octo, eight, {podd) feet. 

Sij}).^ eislopas. {Crag.) 

F,r., 0. tuberculatus 131., pi. I., figs. 1 and 2 (mandibles). 

Bud// oval, waHy or cirrose, w'ilhout fins; arms long, unequal; suckers 
in two rows ; manUe supported in front by the branchial septum. 

The oetopods arc the “polypi” of Homer and Aristotle; they are solitary 
animals, freijuciitiug rocky shores, and are very active and voi’aeious ; the 
females oviposit on sea-weeds, or in the (javities of empty shells. In the 
markets of Smyrna and Nai)les, and the bazaars of India, they are regidarly 
ex])oscd for sale. “Although common (at St. Jago) in the pools of water left 
by the retiring tide, they are not very easily caught. By means of their long 
arms and suckers they can drag their bodies into very narrow crevices, and 
when thus fixed it requires gr(!at force to remove them. At other times they 
dart tail first, with the rapidity of an arrow, from one side of the pool to the 
other, at the same instant- discolouring the water with a dark chesnut-brown 
ink. They also cseajie detection by vailing their tints, according to the nature 
of the ground over which they pass. In the dark they are slightly phospho- 
rescent . ” ( Darwi u.)* 

Professor E. Forbes has observed that the octopus, when resting, coils its 
dorsal arms over its back, and seems to shadow forth the argonaut’s shell. 

pyislr., universally found on the coasts of the temperate and tropical zones ; 
46 s])eeies are known ; when adult they vary in length from 1 inch to 2 feet, 
according to the species. 

Pi^iNOCTOPUs, D'Orb. Finned octopus. 

Body with lateral fins, united behind. 

* Journal of a Voyage round the World. The most fascinating volume of travels 
published since Uefoe’s liction. 
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The only kno\\Ti species, P. cordifomiis, was discovered by MM. Quoy 
and Gaimard, on the coast of New Zealand ; it exceeds 3 feet in len^h. 

Eledone. (Aristotle.) Leach. 

Type, E. octopodia, L. 

Suckers forminf^ a single series on each arm ; length 6 to 18 inches. P. 
moschuta emits a musky smell. 

Distr., 2 sp. C'Oasts of Norw'ay, Britain, and the Mediterranean. 

CnmoTEUTiiJS, Escliricht. 1836. 

Mym., cirrus, a filament, and teuthis a cuttle-fish. 

Body with two transverse fins ; anus united by a web, nearly to their 
tips; suckers in a single row, alternating with clrrL Length 10 inches. 
Colour violet. The only species (C. MuJhri Bsch.) inhfibits the coast of 
Greenland. 

PiiiLOEEXis, D’Orb. 

Eiym., phiJos, an adept in nexis^ swimming. 

Type, P. atlanticiis, D’Orb. 

Arms free ; suckers in two row^s ; mantle su])ported by two ridges on the 
funnel. Total length, 1 to 3 inches. 

Bistr,, 6 sp. Atlantic and Mcdit. Gregarious in the open sea ; feeding 
on floating rnollusca. 

Snh-genus. Tremoctojms (Chiajc), pi. I., fig. 3. 

Bame from two large aquiferous jiorcs {treniata) on the back of the head. 

Anns partly, or all webbed half-way up. 

Bistr., 2 sp. T. quoyauus and violaceus. Atlantic and Medit. 

SECTION B. Decapoda. 

Arms 8. Tentacles 2, elongated, cylindrical, with expanded ends. Suckers 
pedunculated, arnuid with a horny ring. Mouth surrounded by a buecjal 
membrane, sometimes lobed and funished with suckers. Eyes moveable in 
their orbits. Body oblong or elongated, always provided with a pair of fins. 
Funnel usually furnished w ith an internal valve. Oviduct single. Nidamental 
gland largely developed. Shell internal ; lodged loosely in the middle of the 
dorsal aspect of the mantle. 

The arms of the decapods are comparatively shorter than those of the; 
octopods ; the dorsal pair is usually shortest, the ventral longest. The tenta- 
cles originate within the circle of the arms, between the third and fourth pairs; 
they are usually much longer than the arms, and in cheiroieuihis are six times 
as long as the animal itself. They arc completely retractile into large sub- 
ocular pouches in sepia, sepiola, and rossia; partly retractile in loligo and 
sepioteuthis ; non-retraxitilc in cheiroieuihis. They serve to seize prey which 
may be beyond the reach of the ordinary arms, or to moor the animal in 
safety during the agitation of a stormy sea. 



CEPHA.LOPODA. 


69 


The shell of the living decapods is either a horny ‘^pen” {gladim) or a 
eulcarious “bone” {sepion)\ not attached to the animal by muscles, but so 
loose as to fall out when the cyst which contains it is opened. In the genus 
spirula, it is a delicate S])iral tube, divided into air-chambers by a series of 
partitions {septa). In the fossil genus spirulh‘o,dra, a similar shell forms the 
apex of a cuttle-bone ; in the fossil conoleuthis a chambered shell is combined 
with a pen ; and t he helemnHe unites all these modifications. 

The decapods chiefly frequent the open sea, appearing periodically like 
fishes, in great shoals, on the coasts and banks. {Owen, D' Orb.) 

FAMILY ITT. TETTTIITD.F. Calamartes, ok Squids. 

Bodj/y elongat(‘d ; fins short, broad, and mostly terminal. 

Shell, (gladiiis or jieJi) horny, consisting of three parts, — a shaft, and two 
lateral expansions or wings. 

Sub -family A. Mgopsidte, I)’ Orb. Et/es covered by the skin. 

Loltgo. {PUng) Lamarck. Calamary. 

Sun., teuihis (Aristotle) Gray. 

Tffpe, L. vulgaris (sepia loligo L.) Fig. 1. FI. I., fig. 6 (pen). 

Pen, lanceolate, with the shaft produced in front; it is multiplied by age, 
several being found packed closely, one behind another, in old specimens. 
(Owen.) 

Bod// ta])criug behind, much elongated in the males. P/ns terminal, 
united, rhombic. Mantle supported by a cciwical ridge, and by two grooves 
in the base of the funnel. Suckers in two rows, with horny, dentated hoops. 
Tentacular club with four rows of suckers. Iicngth (excluding tentacles) 
from 3 inches to feet. 

Tlic calamaries are good swimmers ; they also crawl, hcad-downwards, on 
their oral disk. The common species is used for bait, by fishermen, on the 
Cornish coast (Couch). Shells have been found in its stomach, and more 
rarely sea-weed (Dr. Johnston). Their egg-clusters have been estimated to 
(jontain neaily 40,000 eggs (Boliadsch). 

Bhtr., 21 sp. in all seas. Norway — New Zealand. 

Suh-genus. Deslongchamps, 1835. 

Ehjm., teuihis, a calamary and opsis like. 

T/fpe, T. BuneUii, Dcsl. 

Pen, like loligo, but dilated and spatulate behind. 

Fossil, 5 sp. Upper Lias, France, and Wurtemberg. 

Gonatus, Gray. 

Animal and pen like loligo in most respeets. Arms with 4 series of cups, 
tentacular club with numerous small cups, and a single large sessile cup 
armed with a hook ; funnel valvcless. 
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Distr.y a single species {G. ammia, MoUer sp.) is found on the coast of 
Greenland. 

Srpiotetjthis, Blaiuvillc. 

Type, S. sepioidea, Bl. Annual like loligo ; jins lateral, as long as the 
body. Length from 4 inches to 3 feet. 

Distr., 13 sp., 'West Indies, Cape, Red Sea, Java, Aiialralia. 

BEI.OTEUTHIS, M Unstcr. 

Elipu., he] os, a dart siiid ieut/ns. 

Type, B. suheostata, Munst. PI. 11., fig. 8., U. Lias, Wurtemberg. 

Pen, horny, lanceolate; with a very broad shaft, poinled at each end, 
and small lateral w-ngs. 

Dish'., 0 sp. described by Miiustcr, considered varieties (difiering in agt* 
and sex), by M. D’Orbigiiy. 

Geoteuthis, Munster. 

Etyw., ye, the earth {i„ e. fossil) and leuthis. 

belcmnosepia (Agassiz.) bclopeltis (Voltz) loligoscpia (Q,ucns1cdl.)* 

Pen broad, pointed behind; shaft broad, truncated in front; latcrai,wiugs 
shorter than the shaft. 

/bw/, 9 sp. U. Lias, 'Wurtemberg ; Calvados; Ljme Regis. Several 
undcscrib(id sp. in the Oxf. clay, Chippenham. 

Besides petis of this calamary the Ink -hag, the muscular mantle, and 
the bases of the arms, are preserved in the Oxford clay. Some of the ink- 
bags found in the Lias are nearly a foot in length, and an; invested with a 
brilliant nacreous layer ; the ink forms excellent sepia. It is difficult to un- 
derstand how these were preserved, as the recent calamaries “ spill their ink’' 
on the slightest alarm. {Buck! and). 

Leptotetjttiis, Meyer. 

Etym., Leptos thin, and ienthis. 

Tyjte, L. gigas Meyer, Oxford clay, Solenhofen. 

Pen very broad and rounded in front, pointed beliind; with obscure diverg- 
ing ribs. 

Ckanchia, Leach, 1817. 

Named in honour of Mr. J. Cranch, naturalist to the Congo expedition. 

Type, C. scabra, Leach. 

Body large, ventricose ; fins small, terminal ; mantle supported in front 
by a branchial septum. Length 2 inches. Head very small. Eyes fixed. 
Buecal membrane large, 8-lobed. Arms short, suckers iu two rows. Tenta- 
cular clubs finned behind, cups in 4 rows. Funnel valved. 

Pen long and narrow. 

* These names must be set aside, being incorrect in themselves, and founded on 
a total misapprehension of the nature of the fossils. 
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IHsfr., 2 sp. \V. Africa. In the open sea. 

This genus makes the nearest approach to the octopods. 

Septola. (Rondelct) Leach, 1817. 

jKr., S. atlantica (D’Orh.) PI. I., fig. 4. 

Bodf/ sliort, [)ursi!-likc ; mantle sui)ported hy a broad cervical band, and a 
ridge fitting a groove in the funnel. Fins dorsal, rounded, contracted at the 
base. Suckers in 2 rciws, or crowded, on the arms, in 4 rows on the tentacles. 
Length 2 to 4 inches. 

Pen, half as long as the back. S. stenodactyla (scpioloidea, D’Orb.) has 
no pen. 

J)lsfr., 6 sp. Coasts of Norway, Britain, Mcdit., Mauritius, Japan, 
Australia. 

Suh-genus. Rossia, Owen {Fidenas? Cray). Mantle supported by a 
cervical ridge and groove. Suckers in 2 rows on the tentacles. Length ‘A 
to 5 inches. 

JJlstr., 6 sp. Kegi'iit Inlet, Britain, Medit., Manilla. 

Sub-family B. Oigoyslda, D’Orb. 

Byes naked. Fins always terminal, and united, forming a rhomb. 

Lomoopsis, Lam. 1811. 

Etym., loligo, and apsis, like. 

Tyjic, L. pavo (Lesueur). 

Body elongated, mantle supported in front by a branchial septum. Arms 
short. Clips in 2 rows. Tentacles slender, often mutilated. Funnel valveless. 

Pen slender, with a minute conical app(5ndix. Length from 6 to 12 inches. 

Bistr., pelagic. 8 sp. N. Sea, Atlantic, Mcdit., India, Japan, S. Sea. 

Cu El 11 oTEUTiTis, D'Orb. 

Etym., chelr, the hand, and teidJils. 

Type, C. veranii, Per. 

Mantle supported in front by ridges. Funnel valveless. Ventral arms 
very long. Tentacles extremely elongated, slender, with distant sessile cups 
on the peduncles, aud 4 rows of pedunculated claws on their expanded ends. 

Pen slender, slightly winged at each end. Length of the body 2 inches ; 
to the tips of the arms 8 inches ; to the ends ot the tentacles 3 feet. 

Bistr., 2 sp. Atlantic, Medit. On gulf-weed, in the open sea. 

IIlSTlOTEUTTIIS, D’Orb. 

Etym., histlon, a veil ; and teuthis. 

Type, H. bonclliana, Ter. Length 16 inches. 

Body short. Fins terminal, rounded. Mantle supported in front by 
ridges and grooves. Buccal membrane 6-lobed. Arms (except the ventral 
pair), webbed high up. Tentacles long, outside the web, with 6 rows of den- 
tated cups on their ends. 
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Pen short and broad. 

Distr., 2 sp. Mediterranean ; in the open sea. 

Onychoteuthis, Lichtenstein. Uneinated calamary. 

Ehjm.^ om/x, a claw, and teuthis. 

Ti/pe^ 0. hanksii, Leach. ( = hartlingii ?) PI. T., fig. 7 and fig. 8 {pen) 

Si/n., ancistroteiithis (Gray). Onychia (Lesucur). 

Pen narrow, with hollow, conical apex. 

Arms with 2 rows of suckers. Tentacles long and powerful, armed with 
a double scries of hooks ; and usually having a small group of suckers at the 
base of each club, which they are supposed to unite, and thus use their tenta- 
cles in conjunction.* Length 4 inches to 2 feet. 

'fhe uneinated calaraaries arc solitary animals, frequenting the open sea, 
and especially the baiilvs of gulf- weed {sargasso). O. hanksii ranges from 
Norway to the C'ape and Indian ocean ; the rest are confined to warm seas. 
0. diissumierl has been taken swimming in the ojien sea, 200 leagues north 
of the Mauritius. 

Pistr.y 6 sp. Atlantic, Indian ocean. Pacific. 

Enoploteuthis, B’Orb. Armed calamary. 

Etfjm.y enoploSy armed, and teuthis. 

Tgpcy E. smithii, Leach. 

Sgn.y ancistrochirus and abralia (Gray), octopodoteuthis (Ruppcll), verania 
(Krohn). 

Pen lanceolate. Arms provided with a double scries of horny hooks, con- 
cealed by retractile webs. Tentacles long and feeble, with small hooks at the 
end. Length (excluding the tentacles) from 2 inches to 1 foot ; but some 
species attain a larger size. In the museum of the College of Surgeons there 
is an arm of the specimen of E. unguiculata, found by Banks and Solander in 
Cook’s first voyage (mentioned at p. 64) supposed to have been 6 feet long 
when perfect. The natives of the Polynesian Islands, who dive for shell-fish, 
have a well-founded dread of these formidable creatures. {Owen.) 

Pistr.y 10 sp. Medit., Pacific. 

Ommastrepiies, D’Orb. Sagittated calamary. 

Etym.y ommUy the eyes, and strepho, to turn. 

Type, O. sagittatus, Lam. 

Body cylindrical ; terminal fins large and rhombic. Arms with 2 rows of 
suckers, and sometimes an internal membranous fringe. Tentacles short and 
strong, with 4 rows of cups. 

Peuy consisting of a shaft with three diverging ribs, and a hollow conical 
appendix. Length from 1 inch to nearly 4 feet. 

* The obstetric forceps of Professor Simpson were suggested by the suckers of the 
calamary. 
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The sa^ittated calamaries are gregarious, and frequent the open sea in all 
climates. They are exltuisively used in the cod-fishery otF Newfoundland, and 
are the principal food of the dolphins and cachalots, as well as of the albatross 
and larger petrels. The sailors call them “sea-arrows” or “flying squids,” 
from their habit of leaping out of the water, often to sueh a height as to fall 
on the decks of vessels. They leave their eggs in long clusters floating at the 
surface. 

Disfr., 14 recent sp. ; similar pens (4 sp.) have been found fossil in the 
Oxford clay, Solcnhofcn; it may, however, be doubted wdicther 1 hey are ge- 
nerically identical. 

FAMILY JV. Belem NiTTD^. 

Shell consisting of a peji, terminating posteriorly in a chambered cone, 
sometimes invested with a fibrous guard. The air-cells of the jdiragmo-cour 
are connected by a s 'q)huriclL\ close to the ventral side. 

Belkmnites, Lamarck. 1801. 

Btgm.y helemnony a dart.* 

Ex.y B. puzosianus, pi. Tl., fig. 5. 

Phragmneone horny, slightly nacreous, with a minute globular nuclrns at 
its apex ; divided interiiully by numerous concave Pen represeu" 'vl by 

two nacreous bauds on the dorsal side of the jdiragmoconc, and produced be- 
yond its run, in the formt)f sword-shaped processes (pi. II., fig. r)).t Guard. 
fibrous, often clongatt'd and cylindricid ; becoming very thin in front, where 
it invests the j)hragmocone.:|; 

Nearly 100 species of bclemnitcs have been found in a fossil state, rangimr 
from the lias to the gault, and distributed over aU Europe. The phragmoroNr 
of the beleninitc, which r(!prcsents the terminal appendix of the calamaries, is 

* The termination ifes (from lifhos, a stone) was formerly fuven to all fossil {renera. 

t The most perfect specimens know n are in the cabinet of Dr. Mantell. and the 
British Museum ; they were obtained by William Huy in the Oxford clay of Christian 
Malford, W’ilts. The last chamber of a lia.s belemnite in the British Museum is 0 
inches lonp, and 2^ indies across at the smaller end; a fracture near Ihc siphuncle 
shows the ink-bag. The phragmocone of a specimen corresponding to this in sizA*, 
measures 7A inches in length. 

t Tlie specific gravity of the guard is identical with that of the shell of the recent 
pinna, and its structure is the same. Ihirkinson and otliers have supposed that it w^as 
originally a light and porous structure, like the cuttle bone; hut the in aero of the 
sepiostaire, with which alone it is homologous, is quite as dense as the belemnite. W'e 
are indebted to Mr. Alex. Williams, M.K.C.S., for the following specific gravities of 
recent and fossil shells, compared with wrater as 1,000 : — 


Bolemtiites puzosianus, Oxford clay 2,674 

Belemnitella imicronata, chalk 2,677 

Pinna, recent, from the Mediterranean 2,607 

Triehites plottii, from the inferior oolite 2,670 

Conus monile. recent 2,010 

Conus ponderosus, Miocene, Touraine 2,713 

E 
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(li\ided into air-clianibers, connected by a small tube {siphunch^, like the shell 
ot' the jiearly nautilus. It is exceedingly delicate, and usually owes its prcscr- 
tion to the infiltration of calc, spar ; specimens frequently occur in the lias, 
with the incniscus-sliaped casts of the air-chambers loose, like a pile of wat-ch- 
trlass(‘s. It is usually eccentric, its apex being nearest to the ventral side of 
tlie guard. T\\{^ guard is very variable in its proportions, being sometimch 
onl\ half an inch longer than the phragraoeouc, at others one or two feet in 
length, 'i'licse variations probably depend to some extent on age and sex; 
M. D’Orbigny believes that the shells of the males are always (comparatively) 
loni: and slender ; those of the females are at first short, but afterwards grow- 
ing' only at the points, they become as long in propoiiiou as the others. The 
guard always exhibits (internally) concentric lines of growth; in B. irreguJaru 
it.s a])ex i& hollow. Tlie belcmniles have been divided into groups by the pre- 
sence and jiosition of furrows in the surface of the guard. 

SECTION 1. Ac(ELI (Bronn.) without dorsal or ventral groo^xs. 

Sub-scelion 1. without lateral furrows, hut often chaimelled at 

the extreme point. 

Tgpp., b. acuarius. 20 sp. Lias — Ncoeoniian. 

Sub-scction 2. Clavait, with lateral furrows. 

Tgpe, h. clavatus, 3 sp. Lias. 

SECTION II. Gastkoccelj (I)’Orh.) Ventral groove distinct. 

Snh-sedion I . CanaUcnlaii, no lateral furrows. 

Tijpe^ h. canaliculatus. 5 sp. Inf. oolite — Gi. oolite. 

Sub-.scction 2. IListati^ lateral furrows distinct. 

Tgp(\ h. hastoius. 19 sj), U. lias — Gault. 

SECTION III. Notocceli (D’Orb.) with a dorsal groove, and furrowed on 
each side. 

Tgpp, b. dilatatus. 9 sp. Ncocomian. 

llie bclemnites appear to have been gregarious, from the cxeccding ahuiul- 
aiicc of their remains in many localities, as in .some of the inaidstonc quarries 
of the central eonnties, and the lias cliffs of Dorsetshire. It is also jirobable 
that they lived in a moderate depth of wrater, and ]}refen'ed a muddy bottom 
to rocks or coral-reefs, with which they would he ajit to come in perilous wd- 
lisioii. Bclemnites injured in the life-time of the animal have been frequently 
noticed. 

Belemnttella, D’Orb. 

Sgn., actinocamax, Miller (founded on a mistake.) 

Tgpp, B. mueronata, Shy. PI. II., fig. 6. 

Europe ; N. America. 5 sp. U. greensand and chalk. 

The guard of the helemnitella has a straight fissure on the ventral side of 
its alveolar border ; its surface exhibits distinct vascular impressions. The 
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])hragmocotic is ik'vct prc^rm'd, but casts of the alveolus slum- that it was 
ehaiiibei’cd, that it had a siii^h' dorsal ridge, a vcutral process, passing into the 
fissure of the giuird, and an apical iiiieleus. 

AcAN'iiiOTEi/niis (AVagucr), MiLnsler. 

Eh/m., aranfhfi, a sjn'ue, and Icnilih. 

Sgu., Kelu'iio (Munster.) Beleiimotcuthis ? 

Tt/j)(‘^ A. ])risea, lUip])ell. 

I'ouiuh'd on tlie fossil lioohs of a calaiiiary, prc^crvcid in the Oxford eln\ 
of Soh uhofen. Th('S(‘ show that the animal had 10, nearly e(pial arms, all 
furnished with a double series of horny claws, throughout their lermth. A 
pru like that of the omma.^lrephcs has b(‘(‘n hypothetically ascribed to thc'^e 
arms, which may, liowever, ha\c belonged to the helcmnlin or the helcmno- 
it'itlhui. 

Belemnoteithis (MiUcr), Pearce, 1813. 

T(/pc, B. auti(iuus (Chmniugtou), (ig. 33. 

A7/c// coiisisling \\ phragrnocour, like 
that of the belemnite ; a horny dorsal pen. 
wnth obscure lat(‘ral bands; and a thin 
fibrous guard, w ith two diverging ridges on 
the dorsal side. 

Annual provided with arms and tenia- 
cles of Jieai’ly e(|nal length, furnished with 
a double alleruatiug series of horny liooh.s, 
from 30 t,o 40 i)aij‘s on each arm ; mantle 
free all round ; fins large, medio dorsal 
(niiicb larger than in fig. 33). 

Yossil in the Oxford clay of Chi])])en- 
ham. Similar horny claw s hn\ e been found 
in the lias of Mat chef t; and a guard equally 
thin is figui'cd in Ihicklaiid’s Bridgewater 
Treatise, t. 44, fig. 14. 

Ill the fossil calaniary of C’hijipenham, 
the shell is j)reser\ed along w'ith the mus- 
euliu* mantle, fins, ink-bag, funnel, e>es, 
and tentacles with their horny hooks ; all 
the s])eciniens w^rc discovered, and diwe- 
lojicd with iinexanijilcd skill, by WiUiam 
Buy, of Sutton, near Chippenham. 

* Fig. 33. Bvlcmnoteuthis antiqnus, ventral side, from a specimen in the cabinet 
of William Cunnington, Esq., of Devizes. The last cliainber of the phragmocone is 
preserved in this specimen, a, represents the dors.il side of an uncompressed phrag- 
mocone from the Kelloway rock, in the cabinet of J. G.Lowe, E.sq.; c, is an ideal sec- 
tion of the same. Since this woodcut W'as executed, a more complete specimen has 

E 2 
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CONOTET TUTS, D’Orb. 

Type, C. DujMTiianus, D’Orb. PI. 11., fig. 9. Neocomian, France. 

'Phragmncnne sliglitly curved. Ten elongated, very slender. 

niis sliell, wbieh is like ilie pen of an oniinastrephe, with a chambered 
roue, connects the ordinary ealumai*ies with the bclemnites. 

FAMILY V. Sepiat)^. 

SJiell fcuttle-bone or sqnodalre) calcarious ; consisting of a broad lami- 
naled j)latc, terminating behind in a hollow, imperfectly chambered apex 
{murro). Animal with elongated tentaeh's, expaudcid at their ends. 

Sepia (Plirn), Linnmus. 

Type, S. otllcinalis, L. PI. 1., fig. 5. 

&ni., befosepia, Voltz. (II. sepioidea, pl. II., fig. 3, mnero only.) 

Body oblong, with lateral fins as long as itself. Aims with 4 rows of 
suelvcrs, Mauf/e su])])()rled by tubercles fitting into sockets on the neck and 
funne.l. L('n,<rib 3 to 28 inelnjs. 

Sbell as wide and long as ibe body; verj" thick in front, concave internally 
Ix'biiid ; terminating in a prominent macro. The thickened jiart is composed 
of niiinerons ])latcs, separated by vertical fibres, which render it very light and 
poi’ons. 1'. Orbign^aua, j>l. 11., fig. 2. 

'fbe euttle-bone was formerly emjdoyed as an antacid by apothecaries ; it 
1 " now' onl\ used as “ pounce,” or in easting counterfeits. The bone of a 
Ubiiiese species attains the h'Ugtb of I.} feci. {Adams.) 

The euttle-fisbes li\e near shore, and the macro of their sbdl sirins in- 
tended to protect them in 1h(5 frequent coUisions they are exposed to in swim- 
ming backwards. {D'Orh.) 

Disir., 30 sp. ^V()rld-wide. 

Fossil, 5 s]), Oxf. clay, Solenhofen. Several species have been founded 
on miKToncs from the Eocene of London and Paris. Pi. II., fig. 3. 

SnurLiKOSTiiA, D’Orb. 

Type, S. Dellardii (D’Orb.) PI. IL, tig. 4. Miocene, Tuiin. 

S/icll, mucro only known; chambered internally; chambers connected 
b\ a xeuti’al siphauclc external spathose layer produced beyond the phrag- 
mocoae into a long pointed beak. 

Deloptera (Bhiiiiville) Deshayes. 

Efym., hclos, a dart, and pinon. a wing. 

Type^ B. belemiiitoides, Bl. PI. IL, tig, 7- 

been obtained for the British Museum ; the tentacles are not longer than the ordinary 
.iTjus, owing, perhaps, to their partial retraction ; this specimen will be figured in Dr 
MantcU’s “ Petrif.ictions and their Teachings ” d, is a single hook, natural size; the 
specimens helongitig to Mr. Cunniugton and the late Mr. C. Pearce, show the large 
acetabular bases of the hooks. 
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ShpU, mucro (only knowTi) chambered and siplmncled; winged externally. 

FossU, 2 sp. Eocme. Paris ; Jlracklesham 

Belemnosjs, Edwards. 

Ty)H\ B. nTiomalus 3 Shy. sp. Eocene. Ilighgnic (unique.) 

chambei’cd and siplmncled ; wiilioui lateral wings or elon- 
gated beah. 

FAMILY TI. SPIRUJJD.E. 

Shell (mlirely nacreous ; discoidal ; whirls separate, chambered {polythala- 
with a vejitral six)huiicle. 

Spirula, Lam., 1801. 

‘ Syn.^ lituiLs, Gray. 

Ex., S. licvis (Gray.) PI. I., fig. 9. 

Body oblong, with minute terminjd fins. Mantle su])ported by a ef'nieaJ 
and 2 ventral ridges aTid grooves. Arms with 6 rows of v(;r\ minute cu])s 
Tentacles elongated. Funnel valved. 

Shell plac(*d vertically in the posterior part of the body, with the involute 
s])ire tow’ardsthe vcuitral side. The last chamber is not larger in proportion 
than the rest; its margin is organically conn(;eted ; it eonlains tin* ink-bag. 

The delicate shell of the sjurula is .scattered by thousands on tb(‘ siior(‘s of 
Now Zealand ; it abounds on the Atlantic coasts, and a few specimens are 
yearly brought by the Gulf-stream, and strewed upon th(‘ shores of Devon and 
Oomwall. But the animal is only Icnowu by a few fragnuaits, and one perfect 
spetamen, obtaiiuid by Mr. Percy Earl on the coast of New Zealand. 

Bistr.y 8 sp. AH the warmer seas. 

ORDER II. Tetkauranctiiata. 

Animal creeping ; pj’otcctcd by an external shell. 

Uead retractile within the mantle. Eyes pedunculated. Mandibles eal- 
carious. Arms very numerous. Body attached to the shell l)y adductor rnus- 
cles, and by a continuous horny girdle. Branchue four. Funnel fornu'd by 
the folding of a muscidiu* lobe. 

Shell external, eamerated (poly-thalamous) and siphuncled ; the inner 
Layers and S(‘pta nacreous ; outer layers porcellanous.* 

It was long ago remarked by Dillwyuii, that shells of the carnivorous gas- 
tcropods were almost, or altogether, wantiug in the ])ubeozoie and s('-condary 
strata ; and that the otlice of these animals appear(‘d to have be(m ])erformed, 
in tlie ancient seas, by an order of cephaloj»ods, now ncaily extinct. Above 
1,400 fossil species belonging to this order are now knowm by their 
shells ; whilst their only living representative is the nautilus pomydins, 

* The Chinese carve a variety of patterns in the outer opaque layer of the nautilus 
shell, relieved by the pearly ground beneath. 
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of wliidi Bcvcral spceinicris have been brouglii to Europe within the Inst few 
yeui-h.* 

Hie blu'M of the tetvnbrancliitilc cephaloi)ods is an extremely elongated 
cone, and is cither strui^Iit, or variously folded, or coiled. 

It is airnhjht in orlhoccTas . haeulitcs. 

lent 071 itself \\\ aseoceras . })1\ choceras. 

ritrnpfl in eyiioeeras , toxoeeras. 

sjin'al in troclioecras . turrililes. 

di scot dal \\\ ir\roej*ras . crioceras. 

di.sroidal and produced in . lit nit es . . ancyloc(;ras, 

hi'eohtle in nautilus . , aunuouites, 

Interually, the sliell is divided iulo cells or chamhers, by a seri('s of parti- 
tions {sepia), eon licet ed h\ a tuhe or si}ilnii}ele. The last chandler is oecu])ii‘d 
by the animal, the rest arc cmpl\ duriu'Ji: life, but in fossil s])eciincus thc\ arc 
oUcu tilled witli sjiar. AVhen the onti'r sludl is j’cinovc'd (as often ha]»j)cns to 
fossils,) the edm's of tin' sepia arc seen (as in PI. 111., %s. 1, 2.) Sometime'^ 
the} r)rm eur\cd lines, jls in iiauldus and oi'ihoceras, or thc\ arc zi<j-’xug. as 
in (jomailies (tijj. 5.‘1J w folUtceous, as in the aininonite, iitr. 1^4. 



Fig. Jil. Suliire of an ammoniivA 

'nic oullincs of the septa arc termed satui'is ,% nhen they arc folded the 
elevations arc called saddles, and the inteneuinp; dejireshions loh<‘S. In 
ceratites (tig. ad) the saddles arc round, the lobes deutnted ; in airnnonites 
both lobes and saddles arc extremely complicated. Brohen foi^siB sliow that 
the septa arc nearly Hat in the middle, and folded round the edge (like a shirt- 
frill), where they abut against the outer shell-wall (fig. 37). 

The siphuiicle of the recent uantilus is a membranous tube, with a vitv 
thin nacreous investiiKMit ; in most of the fossils it consists of a succession of 
funnel shaped, or bead- like tubes. In some of the oldest fossil gi'iiera, arfi-' 
norcras, ffi/rocci'as, and phragmoccras, the sijihuncle is large, and contains in 

* The frontispioce, copied from Professor Owen’s Memoir, represents tlie animal of 
the first nautilus, captured ofi the New Hebrides, and bi ought to England by Mr. llen- 
nett ; it is drawn as if lying in the section of a shell, without concealing any jiart ol it. 
The w'oodciit, fig 43, is taken from a more perfect specimen, lately aeqi ired liy the 
British Museum, in w hicli the relation of the animal to its shell is accurately shown, 
t A. heforophijUus, Shy,, from the lias, Lyme Regis. British Museum. Only one 
side is represented ; the arrow indicates the dorsal saddle. 

1; From their resemblance to the sutures of the skull. 
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its rontn' u smalJor tube, the space between tbc two bciu^ filled ii]) with radial- 
lUfr ])la1es, libe the lamellfu of a coral. The position of the sijiliuuch' is \ev\ 
variable ; in the amniomiida it is cHernal, or close to the outiT inaririn of 
the shell (fig. 37). lu the nautilUla it is usually central (lig. 35), or internal 



T]ie air-ehantbers of the recent iiaiitiliis are lined by a veiy thin, living 
ineirihrane ; those of the fossil oriJiorerata retain indicniions of a thii-Jv vaM'ii- 
hw lininn, (jonnected witJi the animal by spaces betv^een the beads of llu 
sijdinncle f 

The hofhj-cJmmhr.r is always veiy' capacious ; in the recent nantilusiis 
«ivity i.s twice a^ large as the whole series of air-c<*lls ; in the, goiual'ite (ilir. 
8‘.)), it nccu))ics a wlnde whirl, and has a considcrabh' lateral exteusion ; and 
in arnwoultrs comwimh it occupies more than a whirl. 




+ oj. Xantilus pompilius, L. Fig. 3G. Clymeiiia stiiata, Munst., see pi. If., 
lig. 10. Fig. 37. llamites c>lin(lraceu8 Defr., see fig. 3.S. 

t The apocryjilial genus sptwyarium, was founded on detached septa of an nrlho- 
ceras, from the Upper Ludlow rock, in which the vascular markings disnnetly radiate 
from the siphuncle. Mr. Jones, warden of Chin Hospital, lias several of the.se in 
apposition. 

J Fig. 38. Section of ammonites obtusns, Shy. lias, Lyme Regis; from a very young 
specimen. Fig. 39. Section of yoniatiies spheerirus, Shy. carh. limestone, Uollaiifl (iii 
the cabinet of Mr. Tennant.) The dotted lines indicate the lateral extent of the body- 
chamber. 
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The marr/in of the aperture is quite simple in the recent nautilus, and 
affords no e1ue to the many curious modifications o]>scr\'ahlc in the fossil 
fon7is. In tlic animouiteft \\c frequently find a dorsal process, or latend pro- 
jections, d(!velop{;d j>criodie{dly, or only in the adult (fig. 55, and pi. III., fig. 5). 

In phrafjmoceras and gomphoceras (figs. 40, 41) the aperture is so 
much eontraeted that it is obvious the animal could not have withdrawn its 
Ijead into the shell like the nautilus. 




M. Barrande, from whose great worh on the Silurian Formations of 
lloliemia lh(*se figures arc^ taken, suggests that the lower ])ar1- of the ap(‘rtm’c 
(,s s) which is almost isohif-tjd, may have served for the ])assag(5 of tlie fimnel, 
whilst the u])per and hu-gcr space (e c) was occupied hy the nexik ; the lobes 
])rol)al)ly indicate the ijositioii of the e^tcnial anns. 

The aperture of the ])early nautilus i.s closed hy a disk or hood (fig. 43, //), 
foj'ined hy the luiion of tin* tw'o dorsal anus, whieJi correspond to the shell- 
secreting sails of the argonaut. 

Ill the extinct ammonites we luue e\idenee that 
th(‘ ajierture was guarded still more ell’eetively h} a 
liorii), or .shell) operculum, secreted, in all pixihahi- 
lity, hy these dorsal anus. In one group {arietes,) 

Uie operculum consists of a single piece, and is homy 
and tlcxible.t the round-hacked ammonites the 
()])ereulum is shelly, and di^ided into two plates by a 
straight median suture (fig. 42). They were de- 
si'ribed in 1811, by Parkinson, who called them iri- 
gonc/liieSy and pointed out the resemblance of their Fig. 42.t 

* Fig. 40. Gomphoceras Bohemieum (Barrande), reduced view of the aperture ; s, 
the sijihonal opening. Fig. 41. phragmoceras callistoma (Barr.) both from the U. 
Silurian, Bohemia. 

t This form was discovered hy the late Miss Mary Anning, the indefatigable col- 
rector of the lias fossils of Lyme Regis, and described hy Mr. Strickland, Geol. Journal, 
vol. I., p. 232. Also by M. Voltz, Mem. de ITnstitute, 1837, p. 48. 

J Trigouellilef lamellusus. Park. Oxford clay, Solenhofen (and Chippenham,) as- 
sociated with ammonites lingulatus, Quenstedt. A. Brightii, Pratt). From a speci- 
men in the cabinet of Charles Stokes, £sq. 
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intonial slriictiiro to the cancellated tissue of bones. Their exti-rnal surface is 
smooth or sculpiured ; the inner side is marked b) lines orgrouth Eoii\- 
five kinds are enumerated b} Broun ; ihe^ oeeiir in all the strata in wlueh 
ammonites are foimd, and a single s 2 )ecimen has been iigured by M. D’Arehiiw, 
Irom the Devonian rocks of the Eifel, where it was associated with (jornaitics * 

Calcanous Mandtblvs oy rhi/nchoJilm (E. Bigiiet; lia\(* been obtaineil from 
idl the strata in which naiitih occur; and from tlicir jaiiiy, their large size 
and <-l()se resemblance to the mandibles of the recent nautilus, it is probable 
t-iiat the) belonged onl) to that genus.f In tin; ]\lu ^ehclkaliv of l>,i\aria one 
Jiautilus {Is. rtrnV/A-, Keineeke, ^ N. bidorsatus, Sehlotheim,} is found, and two 
kinds of rhynchollte ; one sort, corresjumding with the upper mandible of the 
reiteiit nautilus, has been called “ rhynehoUtes hirnndo” (pi. II., tig. llj, tiic 
other, which appeaj’s to be only the lower mandible of tin; same sjieeies, h;is 
boen described under the nann; of “ eoiiehorhyiieliiis a\ irostris.”! 

In studying the fossil iefr/thrauehiaia, it is necessary to take into consi- 
deration the varying eireumslanees under which they have bee.u jireservcd. 
Ill some strata (us the lias of \\atch(;it) the outer la)er of the shell has ilis- 
up])(;ared, whilst the iimer nacreoiLs layer is preserved. More freqiienth’ oni\ 
the outer laver remains; and in the chalk formation the whole shell has 
iKTished. Ill the ealearious grit of Berkshire, and W iltshire the amiiiomtes 
have lost their shells; but perfect casts of tin; chambers, formed of ealearious 
s]iar, remain. § 

Eossil orlhocerata and ammomies arc evidently in many in^tanci's (load 
shells, being overgrown witli conds, scrpnltc, or ousters ; (wery cabiiic,! affords 
such examples. In oIIku’s the animal apparently oc(*iij)i(;d its shell, and 
prevented the ingress of mud, which has hardened aU around it ; alter tills it lias 
decoiiipo.sed, and contributed to form tliosi* pbosjdiates and sulpliurets comriioiilv 
present in the bod) -chamber of fossil shells, and by which the sediment arouud 
them is so often formed into a hard concretion. |1 In this state they are 

♦ The trigonelliles have been described bj’ Meyer as bivalve .shells, under the 
generic name of aptychus; by Deslongcbamps under the name' of .\tun.thniu. M. 
D’Orbigny regards them as cirripedes! M. I)e8ha>es believes them to be of 

the ammonites. M. Coquand compares them with tendupsts ; an analogy evidently 
suggested by some of the membranous and elongated forms, such as T. sauyumolarius, 
found with am. dcprrssus, in the lias of Boll. Ruppell, Volt/, Quenstedt, and Zieten, 
regard the trigonellites as the operru/a of ummouilvs, an opinion also entertained by 
many of the most experienced fossil collectors m England 

t M. D’Orhigny has manufactured two genera of calatnanes out of these nautilus 
beaks ! {rhyncfioleuOiis and pnhvoteuihis). In the innumerable sections amino in!es 
which have been made, no traces of the mandibles have ever ueen discovered. 

t Lepas avirostns (Sehlotheim), described by Blainville as the beak of a 
bracliiopod ! 

§ Called spondylolitea by old writers. 

fl In the alum-shale of Whitby, innumerable eoncreiions are found, which, when 
struck with the hammer, split open, and disclose an aminontie. See Dr. Manteil’s 
‘‘Thoughts on a Pebble,” p 21. 

E 3 
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]H'i'mea1(‘,d hy niincTal water, wliieli slowly tle])osits eiilearioiis spar, in cn’s- 
tiila, on tlu'ir walls, or l)y aeidnlous water, wliieh removes every trace of tlie 
shell, a ea\it\, which at some future time may aijain heeome iiUed 

with s])ar, havim«: the form of the shell, hut not its structure. In some sec- 
tions of vrl/ion'rida, it. is evident that the mnd has _i>:ained access to the nir- 
eells, alonfr ttie course of the hi ood- vessels ; hut the chamhers are not entirely 
tilled, beeaiise their lininii; mendmme has contracted, leavine: a space hetweeii 
itself and certain portions of the walls, which corresjmnd in each chand)er. 

With res])ect to the purpose of th(‘ an'-r/innihers, much in^enuit\ has 
heen exc'reised in d(‘\isinjjc an (‘Xplanalion of their assunu'd /ii/ihostat/c func- 
tion, whej’(h\ th(‘ nautilus can rise at will to the surface, or siuK, on the 
a])proa{*h of storms to tin* (juiet reechscs of the deep. Unfortiinateh for such 
poetical sjH'cidations, the. nautilus ap])ears on the surface, (udy whfii fh'nrn 
i/f! hjf sianufi, and its s])herc of action is on the hrd of the s(!a, where it 
cree|)s like a snail, or ])ei-haps lies in wait for iiuwiu'y crahs and shell-tish, 
like' some jj:i,tj:antie “ sea-nnemone,” with outsjnrad tentacles. 

Th(‘ tetrahranchs could undouhtedly swim, by their r(*s])iratory jets ; but 
the diseoidal nautili aud ammonites an^ not well calcidatcd, ])y their forms, 
for swimmim*: ; {>iid the strai.ii:ht -shelled orntocemia and haenVdes must ha\e 
held a nearl\ vertical ])osition, head-dow awards, ou account of tlie huoxanc) 
oi’ their shells. The use of the air-ehamhers, is to render the whole animal 
(and shell) of nearly the same s])e<*ilie irravity with the watcT ^J’lie object 
of the niim(‘iH)Us ])artitions is not so much to sustain the pressure of the water. 
Us to iruard aicaiiisl the ridh.sious to which the shell is ('xiiosi'd. Tluiy are most 
complicated in the amiiioifiin, whose Lceneral form jiossi'sses li'ast stremrtli.f 
The pur])ose of the siphunele (as siijj:,m>ted hy Mr. ScNirles Wood) is to main- 
tain th(’ vit(thit/ of the shell, during the lomi; life which llu'sc animals cer- 
taiiil\ enjoyed Mr. Forbes ha^ siip:.”:ested that the inner eourses of the 
hamdes, hi'oke oil', as the outer on(‘s A\ere formed. Ihd thi>was not the ease 
with the oriltoct'nrltu A\hose loiur strai.iht shells were jiartieularly expo.sed to 
danj!:(T; in these tlie presciTation ol' the shell A\as jirovided for hy llie in- 
creased size and strennlh of the si|)hunele, and its increased xaseiiJiulty. In 
n/dormf^’ we find (In* sijihunele thickened hy itden/a/ dejiO'-its, until (iu soiiK' 
of llie \ery cylindrical sjn’cies) it forms an almost solid axis. 

The iiuclcHS of the shell is rather lar^e in the nauldi, and causes an 

* A nautilus pompilms (in the cabinet of Mr. Morris) w’cif^hs lib., and when (lie 
siphunele is secured, it floats with a |lb wei{?bt in its aperture Tlu* animal would 
have displaced2 jiints (— 2Jlbs )of water, .and therefoie.if it weifjhcd 31bs., the specific 
gravity of the animal and shell would .scarcely exceed that of salt water. 

f The siphunele and lohed sejita did not hold the animal in its shell, as Von Bi ch 
imagined: that Avas secured hj the .shell-muscles. The complicated sutures pcrliajis 
indicate lohed ovaries; they occur iu genera, which must have produced very small 
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lo n'liiaiii llu'ongh the slirll, until the 7niihtiicii,H iillt J up with a 
cullou.s d(*jK)sil ; sc'vcnil fossil spiries have iil\\ays» a liok* tliroiiuh llie (Tiitiv. 

Ill llic nit)monites, the nucleus is exceedingly small, and the whirls eom- 
pax*t Irom the lirst. 

11 lias heen staled that tlie septa arc formed periodically ; hiil it must not 
h(' saipjiosed tlial, the shell-muselcs ever become detached, or tliat the animal 
imnt's tiic' distance of a chamher aM at once. It is most liUely that, the 
fi/tdndors u:row only in front, and that, a constant ^^asle takes jdace hehind, so 
tJiat the\ are alvNays movina: onwa.rd, exccjit when a new septimi is to be 
foi’iiu'd , the septa indicate periodic rests. 

The consideration of this fact, that the nautilus must so frequently have 
im air-ea\ ity hetwi'cn it and its shell, is alone siitlicient to eon\inee ns, tliat tlie 
eliamhered ei'jdiahqiods could not exist in very deep water. Tliey were jiro- 
liabl} limited to a dejitli of 20 or 30 fathoms at the utmost.* 

It is ei'rtniu that the sexes were distinct in the telrabnmcluata, hut smci 
Odd} tlie female of the livint^ nautilus is known, we are left to eoujeetiire how 
ai’ 1h(' (lillereuei's observable in the shells, arc dependant on sex. M. D'Orbin-iiN , 
haviiin uotici'd that there are two varieties of almost e\ery kind of ammoiiile, 
— <)ne eouquTssed, the other intlated — iiatm*ally assumed that the tirst wert 
the sliells of male indix iduals ((?), the second of hanah's (V)- ih*. Mehilie 
lias made a similar suii'U’estion with resjiect to the nautili ; namelx, .hat \he 
umbilieateil sjx'eimeiis are the males, the imjierforated shells, females. Tins 
is rendered ])r(>I)able by the circiunstanee, that all the kiiowni sjieeimens of 
Id, ]>iJi)i)ntias were female, and that the snjiposcd male {N, maei'anijiltahis) is 
very rare, as we h.nxe noticed amoii^irst the male (I/ljrauehiata. Of ihi' olhrr 
recent species, both the presumed sexes {N. ujul/flicatus S midJS'.sleaoat- 
pkahis V ) are conqiaratively rare. 

FAMILY T. 

Shelt. Buitii-cliamher capacious, dperture simple. Sutures siriijile 
Siphnuctc eentj'al, or internal, (Figs. 35, 30.) 

N.xrTiLT'S, Jtreyilius, 1732. 

SLetf involute or discoidal, few-whirled. Siphuueic central. 

In the recent nautili, the .shell is smootli, but in many fossil species it is 
cornurated, like the jiatent iron-rooting, so remarkable for its stnaigth and 
lightness. {BeeUaad.) See ])1. U., tig. 10. 

♦ By (loop water, naturalists and dredgers seldom mean more than 2i fathoms, a 
comparativeh sma 1 depth, only found near coasts and islands. At 100 fatlionis the 
irressure exceeds 2(i.')lbs. to the square inch. Empty bottles, securely corked, and 
sunk with weights he.ond 100 fathoms, are alw'ays crushed, If filled xxith li()md. the 
cork is driven in, and the liquid replaced by salt water; and in drawing the bottle 
up again, tlic cork is returned to the neck of the bottle, generally in a reversed posi- 
tion. {Sir F. Beaufort.) 
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Fig. 43. Nauitiut> pojupiliuh in its shell.* 

Tlic umbilicus is small or obsolete in tlie tj'])ieal iiantili, and the whirls 
enhu’ge rn])ull}'. In the paJueozoic species, the whirls increase slowly, and 
are soimitimes scarcely in contact. The lust air-ccU is frequently shallower 
in ])roportion than the rest. 

Animal. In the recent nautilus, the mandibles are homy, hut calcified to 
a considerable extent ; they are surrounded by a circular flcbliy lip, external 
to which are four j^roups of labial lenlacles, 12 or 13 in each j^roup, they 
ajJiMjar to answer to the buccal membrane of the calaniarj^ (fi^, 1). llcyond 
these, on each side of the head, is a double scries of arms, or brachial ten- 
tacles^ 86 in number ; the dorsal pair are exj)anded and united to foim the 
hood, which closes the a])crtm-e of the shell, except for a small space on each 
side, which is filled by the secjoud pair of aims. The tentacles are lameUated 

* This woodcut and 18 others illustrating the tetrabranchiata, are tl)e property of 
Mr. Gray, to whom we are indebted for their use. Fig. 43 represents the recent 
nautilus, as it appears on the removal of part of the outer shell-wall (from the specimen 
in the British Museum). The eye is seen in the centre, covered by the hood {h ) ; /, 
tentacles, nearly concealed in their sheaths;/, funnel ; m, margin of the mantle, very 
much contracted; », nidamental gland ; a,c, air-cells and siphuncle; s, portion of the 
shell ; a, shell-muscle. The internal organs are indicated by dotted lines ; 6, bran- 
chiae; A, heart and renal glands ; e, crop; g, gizzard; /, liver; o, ovary. 
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on thoir inner siirfaec, and are retractile within sheaths, or “ digitations,” 
whi(;h correspond to tin; eight ordinary anus of the cuttle-fishes ; their sujjc- 
riority in number being indicative of a lower grade of organization. Besides 
these there are four omlnr tentacles, one behind and one in front of each c}'e ; 
they seem to be instruments of stmsatioii, and resemble the tentacles of doris 
and nplysla {Owen). On the side of each eye is a hollow plicated i)roceKs, 
which is not tentaculiferous. Tlie respiratory funnel is formed by the folding 
of a veiy' thick muscular lobe, which is prolonged laterally on cu(;h side of the 
head, with its frw; edge dinicted backwards, into the branchial cavity ; behind 
the hood it is directed forwards, forming a lobe w hich lies agninst the black- 
stainc^d spire of the shell (fig. 43 j.)* Inside the funnel is a valve-like fold 
(fig. 44 s). The mai*gin of the mantle is (;ntire, and cixteiids as far as tlui 
otlge of the shell ; its substance is firm and muscular, as far back as the line 
of the shcIl-muscles and homy girtUe, bejond which it is thin and transparent. 
The shell-muscles are united by a luirrow tract, across tlui hollow o(’cuj)i(;d by 
the involute spire of the shell ; and are thus rendered horse-shoe shaped. 
The siphvncle is vascular ; it opens into the cavity containing the heart ( pe- 
ricardium), and is most probably tilled with fluid from that cavity. {Owen.) 

Ilespcctiug the habits of th(5 nautilus, very little is known, tlie specimen 
dissected by Professor Owen had it crop filled with fragiinnits of a small crab, 
and its mandibles scxmi well adapted for breaking shells. The statenumt that 
it visits the surface of the sea of its own accord, is at present uinjonlirmed 
by obseiTation, although the air cells would doubtless enable the animal to 
rise by a very small amount of inns(;ular exertion. 

Professor Owen gives the following passage, from the old Dutch naturalist, 
Rumphius, who WTotc in 1705, an account of the rarities of Ainboina. 
“ When the nautilus floats on thew'ater, he puts out his head and all his tenta- 
dcs, and spreads tlnan upon the wat(;r, with the poo]) of the shell above water ; 
but at tlu! bottom he crec])s in the reverse position, with his boat, above him, 
and with his head and tentacles upon the ground, making a tolerably quick 
progiTss, lie keeps himself chiefly upon the ground, crec'ping also sometimes 
into the nets of the fishennen ; but after a storm, as the weather becomes 
calm, they are seen in troops, floating on the water, being driven up by the 
agitation of the waves. This sailing, however, is not of long continuance ; 

* T\\^ funnel is considered the homolotjue of the foot of the gasteropoda, by Loven, 
a conclusion to which we cannot agree. Thi* cephalopoda ought to be compared with 
the larval gasteropoda, in which the foot only serves to support an operculum; — or 
with the floating tribes in which the foot is obsolete, or serves only to secrete a nida- 
mental raft {ianlhina). However, on examining the nautilus preserved in the British 
Museum, and finding that the funnel was only part of a muscular collar, which ex- 
tends all round the neck of the animal, we could not avoid noticing its resemblance 
to the siphonal lappets of paludina, and to that series of lappets (including the oper- 
culigerous lobe) which surrounds the trochus (fig. 87). 
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for having taking in silJ their tentacles, they n])aet tlieir boat, and so return to 
the bottom.” 



Fig. 44. Nautilus eapandt’d.* 

Distr.^ 2 or 4 s]). Cliineae seas, Indian ocean, Persian gulf. 

Fos.sl/, a])ont 100 sp. In all strata, S. and N. America (Cliile; EurojK*, 
India (Pondieheny). 

iinh-ycHi(.s. Maria (Broun), = Megasiphonia D’Orb. 

Type, N. zie-zae Sby. PI. 11., lig. 12, Loudon clay, Highgate 

Shell, sutures, ^^ith a deep lateral lobe ; siphuiicle nearly intenud, large, 
cxintinnous, resembling a succession of funnels. 

Fossil, 4 s]). Eocene, N. America, Euro])e, India. 

Suh-genus? Disdtes, McCoy, iridrls exposed; the last cliamlx^r 
sometimes produced. L. silurian. — Carb : limestone. 

Temmcheilas, McCoy. Founded on the carinated sp. of the Carb. bine- 
stonc. 

Crgptoceras, D’Orb. Founded on N, dorsalis Phil, and one other spe-eies, 
in whicli tlie siphuncle is nearly external. 

* Ideal representation of the nautilus, when expanded, by Professor Loven, who 
appears to have taken the details from M Valenciennes memoir in the Archives du 
Museum, vol. 2, p. 257. h, h6od. s, siphon. It is just possible, that when the 
nautilus issues from its shell, the gas contained in the last, incomplete, air-chamber, 
may expand ; but this could not happen under any great pressure of water. 
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Lituites, Biryniiis. 

Efj/m., litimSy a triimi)ct. 

Ilortolus, Moiitf. (wliij'ls separate.) Ti’oeliolitcs, Conrad 
Ex., L. convolvans, S(;ld. L. lituus, Hisinger. 

Sht‘l], diseoidjil ; whirls close, or scpiirate ; last ehamhcj- produced in a 
straiglit liiK; ; siplmiudc centnil. 

Fosd!^ 15 sp. Silurian, N. America, Europ(i. 

Trociiocekas, llaiTandc, 1818 . 

Ex., T. tro(;hoides, Bar 
Shrll, iiautiloid, spiral, depressed. 

Fossil, IG sp. IT. Silurian, Bohemia. 

Some of the sp(‘eies ar(‘ nearly flat, and having lln* last chamher pro- 
du(!cd would foniicrly iiave l>ccn considered Lituit(;s. 



Fig. 45. Clywema striata, M un.'il.* Fig. 4(). C. liin ans, M unst. 

CiiYiMr.NiA, Munster, 1832. 

Efifm., clyint’iie, a sca-uyni])Ii. 

S/// 2 . Endo.si])honilc.s, An.st(‘.d. Suh-clyinenni, D’Orh. 

Ex., C. striata, ])1. 11., fig. IG (Mus. Tennant). 

Skoll, discoidid; sc])ta simple or slightly loh(ul ; si})hunclc intend. 

Fossil, 43 sp. Devonian, N. Aineri(;a, Europe. 

FAMILY II. Orthoceratide. 

Shell, sL’aight, ciini’fl, or di.seoidal ; hoJ^ r.Jiamber small , nperlnre con- 
tracted, somctiiiK's extremely naiTOW (tigs. 40, 41) ; si])hunele c.omplieated. 

It seems probaldo that the cephalopods of thi.s family were not able to 
withdraw themselves completely into their shells, like the jiearly nautilus ; 
this was certainly the wise with some of thcjn, a.s M. Barrand(^ has stated, 
foj* the siphouid a])erture is almost isolated from the cephalic oj)ening. Tlie 
.shell appe^irs to have Ixum oftim less euhified, but eouneeted with more vas- 
cidai’ pai*ts than in the nautilus; and the si phunelc often attains an enor- 
mous development. In all this, there is nothing to suggest a doubt of their 
being I rtrah ranch into ; and the chevron-shaped coloured bands pnjserved on 
tlie orthoceras anguliferus,'^ sutlieiciitly prove that the shell was essentially 
external. 

* Fig. 45. Sutures of two species of Clymenia from Phillips’ Pal. Fos., Devon- 
shire- 

t Figured by D’Archiac and Verneuil, Geol. Trans. 
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Oetuoceeas, 13rc}Ti. 

Eiym.j orthos^ straight, and ceras, a lioni. 

Spi.^ cyclo(icras, McCoy. Gonioccras, Hall.* 

Ex. 0. gigautcmii (diagram of a lougitadiiial section), pi. II, fig. 14. 
Shelly straight ; sijdiimcic ociiitnU ; apci-tuj*c souKJtiines contracted. 

Boss'll, lil5 typical sp. (D’Orb).t L. ISiiiu'ian — Trias; N. America, Aus- 
tralia, and Eui’opc. 

The orthocerata arc the most ahimdant and wide spread shells of the 
old rocks, Jind attained a larger size than any other fossil shell. A fragment 
of 0. g 'lgauieum, in the collection of Mr. Tate of Alnwick, is a yard Jong, and 

1 fool, in diann'ter, its original length must hav(i been 6 feet. OtJier species, 

2 feet in length, arc onl^ 1 inch in diameter, at the aperture. 


Sah-genus I. Catneroceras, Conrad (= melia luid tlioracoceras, Fischer?). 
Siphunole lateral, sometimes very large {s'linple f). 

Casis of these large sipliunchis were cjJled hgoUU^s by Eichw'ald. 

27 sj). L. Sihirian — Trias ? JM. America and Europe. 




Fig, 48. Ormoceraa. 


2. Aci 'inocera^ (llri)iin), Stokes. Siphmiclc veiy large, inflated between 
the chambers, and connected with a .slender eenti-al tube by ladiating plates. 
C sp. L. Silurian — Caii), N. America, IJaltic, and Hrit. 

8. Ormoceras, Stokes. Si])hiincular beads constricted in the middle (making 
the septa appenr as if imittjd to llie centre of each). 8 sp, L. Silurian, N. 
America. 

4. Huronia, Stokes. Shell extremely thin, memhranc'ous or homy ? 
Siphuncle very large, central, the upper part of each joint inflated, connected 


• Theca and Tentaculites are provisionaUy placed with the Pteropoda, they proba- 
bly belong here. 

t M Burrunde has discovered 100 new species in the Upper Silurian rocks of 
Bohemia. 

t Fig. 47. Aetinoceraa Richardaoni, Stokes. Lake Winipeg (diagram, reduced ^1. 
Fig. 48. Ormoceraa, Bayfieldi, Stokes. Drummond Island, (from Mr. Stokes’ paper, 
Gcol. Trans.) 
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with a small central tube by radiating plates. 3 sp. L. Silurian. Drummond 
Island, Lake Huron, 



Fig. 49. Hurnnia veriehralia * 


Numerous examples of tliis curious fossil were collected by Dr. Higsby 
(in 1822), and by the officers of tb(5 regiments formerly stationed on Drum- 
mond Island. Specimens have also been brought Lome by the officers of 
many of tlie Artie ('expeditions. Hut with the exc(^j)tion of one formerly in 
the possession of laeut. Gibson, G8., and anotluT in tlie (;abiu(;t of Mr. 
Stokes, the siphuncle only is preserved, and not a trace remains of septa or 
shell w'oU. Some of those seen by Dr. Bigaby in the limestone cliffs, were 6 
feet in length. 

5. Endoceras, Hall (Cono-tuhularia Troosi). Shell extremely elongated, 
dri(^. Siphuncle very large, cylindrical, lateral ; thickened internally by re- 
peated layers of shell, or partitioned off by funnel-shaped diaphragms. 12 sp. 
Lower Silurian, New York, 

6. Shell perforated by two distinct siphuneles? O. bisiphonatum Sby, 
Caradoc sandstone, Brit. 

“ Orthocerata with two siphuneles have been observed, but there has 
alw'ays appeared something doubtful about them. In the present instance, 
however, this structure cannot be questioned.” (J. Sow'erby.) 

Small orthocerata of various .species, are frequeiilly found in the body 
chamber and open siphuncle of large spccimcns.f The endoceras gemelli- 
parum and yroteiforme of II aU, appenr to be examples of this kind. 

Gomphoceras, J. Sby, 1839. 

Etym.y gomphos, a dub, and ceras^ a horn. 

* Fig. 49. Huronia vertebralis, Stokes, o, from a specimen in the Brit. M., presented 
by Dr. Bigsby. The septa are added from Dr. Bigsby’s drawing ; they were only in- 
dicated in the specimen by “colourless lines on the brown limestone,” b. represents 
a weathered section, presented to the Brit. Mus. by Captain Kellett and Lieutenant 
Wood of H.M.S. Pandora. The figures are reduced 

f Shells oi Belleruphon vi\Ci Aiurchitonia are found under the same circumstances. 
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hyn., A])i()ccras (Fischer). Potcrioceras (McCoy). 

Type, G. ])}’Til‘onrie, Shy., fig. 5], and G. Boheiiiicum, Bar. fig. 40. 



Fi^?. 50. Endoceras.* 


Fig. 51. Gotnphorerat.^ 


Shell, fasifonn or globular, with a tapering apex ; aperture contracted in 
the middle ; sipliuncle inoniliibrm, sub-central. 

Dmtr., 10 sp. Silurian — Garb ; N. America, Europe. 


Oncoceras, llaU. 

Etym., oncos, a protuberance. 

Tyjje, 0. constrictum, Hall. Trenton limestone. 

Shell, like a curved gum}}hoceras ; sipliuuele external. 

DUir,, 3 sp. Silurian, New York. 

PiiRAGMoCERAS, Brodcnp. 

Eiym., pliragmos*^ partition, and ceras, a liorn. 

Type, P. vcntricosiim (Steiuingcr sp.), pi. II,, fig. 15. 

Shell curved, laterally compressed ; aperture contracted in the middle 
sipliuuele, ventral, radiated. Ex., P. eallistoma, Bar., fig. 41. 

DiMr,, 8 sp. U. Sduriaii — Devonian, Brit., Germany. 


* Fig. 50. Diagram of an endoceras (after Hall), a, shell-walL b. Wall of sip- 
huncle. c c c. Diaphragms (“ embryo-tubes” of Hall). 

t Fig. 51. Gomphoceras pyriforme. L. Ludlow rock, Mochtre hill, Herefordshire 
(from Murch, Silur, syst., reduced D- Beaded siphuncle. 
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Cyhtucekas, Goldf. 1833. 

Eii/m., ciirtos, nu’vod, ceras^ lioru. 

St/n., Cumpulitos, Desh. 1832 (including gyroceras). Aploccras, D’Ovb. 
('anipylocc.ras and trigouo(!eras, McCoy. 

Ex., C. hybnduiii, volboi*tbi and bcaumouti (Darrande). 

Shell ^ cuncd ; ^'tphuncle siinill, internal, or sub-(tc‘ntral. 

I)islr., 30 sp. L. Sdurian, Garb — N. America, and Europe. 



Fig. 52.* 


GYiidcERAS, Meyer, 1829. 

Eft/ni., gyros, a circle, mid ceras. 

Syn., Nautiloceras, D’Orb. 

Ejt., G. eifclieiise, D’Arijb., pi. II., fig. 13. Devonian, Eifel. 

Shell, nautiloid; whirls separate; sipnunelc excentric, radiated. 

F(mll, 17 sp. U. Silurian — Ti'ius? N. A’ucnea, and Europe. 

Ascocfjiab, Barrande, ISlS.f 

Ehjm., ascos, a leather bottle. 

Shell, bent upon itself, lihe pfychoceras. 

Dlstr., 7 sp. U. Silurian, Bohemia. 

FAMILY III. AifMONiTiO/i:. 

Shell. Body-chamber elongated; aperture guarded by processes, and 
closed by an operculum ; mtnres angulatcd, or lobed and foliated; mphuncle 
externid (dorsal, as regards the shell). 

Tlie slndl of the ammnnilidre has essentially the same structure with tlie 
nautilus. It consists of an external porceUanousl layer, formed by the collar 

* Fig. 52. Gijroceras t;uldfussii (= ornatum Goldf). ft. Siphuncle of G. depreasum, 
Goldf. sp. Devonian. Eifel. From M.M. D’Archiac and Verneuil. 

+ In Haidinger’.s Berichte. 

J Its microscopic structure has not been satisfactorily examined ; Prof. Forbes 
detected a punctate structure in one species. 
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of the mantle only ; and of an internal niujreous lining, deposited by the whole 
extent of its visceral surface. There is an ammonite in the British Museum, 
evidently broken and repaired during the life of the animal,* which shews 
that the shell was deposited from within. In some species of ammonites the 
oollar of tlie mantle forms prominent spines on the shell, which are too deep 
for the \'isccral mantle to enter ; they are therefore ^partitioned off (as in A. 
armatus. Lias) from the body whirl and air cells, and not exhibited in caets. 

I''he baculites, and ammonites of the section criniati, acquire when adult 
a process projecting from the outer margin of their sheU. Certain other 
ammonites (the ornatiy coronatiy &c.) fonn two lateral procjesses before they 
cease to grow (pL III., fig. 6). As these processes are often developed in 
very small specimens, it has been supposed that they are formed rep(‘atedjy 
in the life of the animal (at each periodic rest), and are again removed when 
growth recommences. These small specimens, however, may be only dwarfs. 
Ill one ammonite, from the inferior oolite of Normandy, the ends of these 
lateral processes meet, “forming an arch over the apertiu’c, and dividing 
it into two outlets, one corresponding with that above the hood of the nautilus, 
which gives passage to the dorsal fold of the mantle ; the other with that 
below tlio hood, whence issue the tentacles, mouth, and funnel ; sueh a modi- 
fication, wc may pr€«ume, could not take place before the termination of the 
growtli of the individual.”t (Owen.) 

M. D’Orbigny has figured several examples of deformed ammoniteSy iii 
which one side of the shell is scarcely dcvelojied, and the keel is consequently 
lateral. Such specimens probably indicate the jiarticd atrophy of the branchin* 
on one side. In the British Museum there are deformed speeimeus of Am, 
abtusuSy amaltheuSy and tuberculatum* 



Fig. ,53. t 


* A serpentinus Schloth, U. Lias, Wellingboro. Rev. A. W. Griesbach. 

+ This unique and abnormal specimen is in the cabinet of S. P. Pratt, Esq. 
t Fig. 53. Goniatites sphericus, Sby. Front and side views of a specimen from the 
carb limestone of Derbyshire, in the cabinet of Mr. J. Tennant; ihe body-chamber 
and shell-wall have been removed artificially. 



CEPHALOPOrA. 


93 


Goniatites, I)c Haan. 

Eti/m.y gonia, angles (should be written gouitilitcs ?). 

Sgn., aganides^ Montf. 

Examples^ G. tienslowi, pi. IIL, tig. 1., G. sphericus, fig. 53, and 39. 
Shell, discoidal ; siitorea lobed ; siph uncle dorsal. 

Bistr. 150 sp. Devonian — Trias, Europe. 

Bactrites, Saudberger (=^ stenoceras, D*Orb ?). 

Shell, straight ; sutiiriis lobed. Ty^pe, B. subcoiiicus, Sbgcr. 

Diet7\, 2 sp. Devonian — Germany. 



Fig. 54.* 

Ceratites, De Haan. 

Type, C. nodosiis, pi. TIL. fig. 2. 

Shell, discoidal ; .sutures lobed, the lobes (T(5uulat(‘d. Fig. 54. 

DiHr., muschclkalk, 8 sp. Gennauy, France, Russia, Siberia. 

Salt -marls (Keujjcr). 17 sp. S. Cassian, Tj'rol. 

hi. D’Orbigny describes 5 shells from the gault and U. gnauj^aud as 
ceratites; but many ammonites have equally sirnjde sutures, \\h(u young. 



Fig 5.5. t 

Ammonites, Bniguiore. 

Etym., arnmon, a name of Jupiter, worshipped in Libya under the form 
of a nun. The ammonite is the cortm ammonis of old authors. 

* Fig. 64 Suture of ceratites nodosus (Brug). The arrow in the dorsal lobe 
points towards the aperture. 

f Fig. 55. Ammonites rostratus, Shy. From the U. green-sand of Devizes, in the 
cabinet of W. Cunnington, Esq. b, front view* of one of its partitions. 
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Syn,^ orbulitcs Lam. plaimliU's, Montf. 

Shell, discoidal ; inner whirls more or less coueealed ; Sfipta undulated , 
sutures lohed and foliated ; siphuiicle doi*sal- 

Disir., 530 sp. Trias — chalk. Coast of Chili (O’Orh.) Santa Pe de 
Hogota (Hopkins), New Jersey, Europe, and S. India. 

Cupt. Ale\au(h;r Gerard discovered ammonites similar to our L. oolitic 
species, in the high passes of the Himalaya, 16,200 feet above the scia. 

Section A. Back, with an entire keel. 

1. Arteies, L. oolites, A. bifroiis (pi. III., tig. G), bisuleatus (])l. 

HI., tig. 7). 

2. Falciferi, L. oobtrs, A. serpentirus, radians, he(*tiens. 

3. CristaU, cjetaee:oub, A, crislalus, rostr.atns (fig. 55), varians. 


B. Back n'cnatcd. 

4. Amalthcf, ool. A. amaltheus, eordatns, exeavatus. 

5. Rlwthcmagenses, cret. A. rhothomaginisis (])1. III., tig. 4). 

C. Back sharp. 

G. Disci., oolitic, A. discus, elypeiformis. 


7. Denfati. 

8. Armaii, 

9. Capricorni, 

10. Ornati, 


D. Back chatinellcd. 

{ cret. A. dentatns, lantus. 

ool. A. Parkinsoni, anguliferus. 

E. Back squared. 

L. ool. A. armatns, alh Ictus, perarmatus. 

L. ool. A. eajirieornus, planieoslatns. 

ool. A. Duneani, Jason (pi. 111., fig. 5). 



Fig. 56. Ammon'iies coronal us * 
r. Back round, conre.r. 


11. ITeferoqjhylli, 

L. ool. 

A. hetcrophyUiis (fig. 34). 

12. Liyati, 

cret. 

A. plauulatus (pi. 111., fig. 3). 

13. Annulati, 

ool. 

A. annulatus, biphix, gigaiiteus. 

14. Coronal i, 

ool. 

A. coronatus (tig. 5G), sublaevis. 

15. Fimbnafi, 

ool. 

A. fimbriatus, lineatus, hirciuus. 


* Fig. 515. Profile of ammonites coronatus, Brug. (reduced ^ from D’Orbigny) 
Kelloway rock, France, d I, dorsal lobe ; * s, dorsal saddles ; V V lateral lobes ; t' s*. 
lateral saddles ; accessory and ventral lobes. The number of accessory lobes increases 
vith age. 
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16. Cassiani, 36 sp. of very variable form, and remarkable for the number 
and complexity of their lobes. Trias, Austrian Alps. 



Fjx., a. Maximiliani (fig. 57), A. Metternichii. 

Criockkas, LeveilJe. 

Efi/m., krios, a ram, and ceras, a horn. 

Sf/n., tropanim, Shy. 

Ex., C. cristatiun, D’Orb. (jd. III., fig. 8). 

SheU, disooidal ; whirls 8(‘paratc. 

Disir., 9 sp. Ncocomian — Gault ; Brit., France. 

Toxoceras, B’Orb. 

Etym., toxnn, a bow, ceras, a horn. 

Ex., T. anmdare, D’Orb. (pi. III., fig. 12.) 

Shell, bow-shaped ; like an ammonite uncoiled. 

Dhtr., 1 9 sp. Ncocomian. Between this and crioceras and ancuhrems 
there are. numerous intermediate forms. 

Ancyloceeas, D’Orb. 

Eiym., anculos, ineurved. 

Ex., A, spiuigerum (pi. 111., fig. 10). 

Shell, at first dis(;oidal, with separate whirls ; afterwards producefl at a 
tangent and bent ba(;k again, like a hook or crosier. 

Dw/r., 38 sp. Inf. oolite — chalk. S. America (Chile and Bogota), Eui'ope. 
ScAPniTEs, Parkinson. 

Etfjm.., scaphe, a boat. 

Ex., S. cqmdis (pi. 111., fig. 9). 

Shell, at first discoidal, with close whirLs ; last chamber detached and 
recurved. 

Dlsir., 17 sp. Ncocomian— chalk. Europe. 

Helicoceras, D’Orb. 

Etym., helix (Jielicos), a spiral, and ceras, horn. 

Ex., H. rotundum, Shy, sp. pi. 111., fig. 11 (diagram). 

* Fig, 57. Am. Maximiliani Klipstein. (= A. bicarinatus Mtinst). Trias, HalV- 
stadt (copied from Quenstedt). A, Profile shewing the numerous lobes and saddles. 
B, suture of one side ; v, dorsal saddle. 
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Shelly spiral, sinistral ; wliirls separate. 

Bistr.y 11 sp. Inf. oolite? — chalk. Europe. 

Tueeilites, Lam. 

Etym.y iurris, a tower, and liihoSy a stone. 

Shelly spiral, sinistral ; aperture often irregular. 

Distr.y 27 sp. (Bronn). Gault — chalk. Europe. 

The turrilite was perhaps di-hranchiatey hy the atrophy of the respiratory 
organs of one side. M. |l)’Orl)igny includes in this g(‘nus particular speciir.cns 
of certain Lias ammonites which arc verj’ slightly unsyiumctri(!al ; the same 
spocties occur with both sides alike. He also makes a genus {heteroceras) of 
tw^o turrilit(‘s, in which the last chamher is somewhat produced and recurved. 
T. reflcxiis ((^uensttsdt, T. 20, fig. 10) has its apex inllected and concealed. 



58. Sutures of hanutes cyltndraceus, Defr.* 


Hamites, Parkinson. 

Efym.y hnmvs, a hook. 

£.r., II. uttcnuatiis, jd. TIL, fig. 15. 

Shelly hook- shaped, or bent upon itself more than once, the courses sepa- 
rate. 

Disir.y 58 sp. Neocomian — chalk. S. America (Tierra del Fuego) — 
Europe. 

The inner courses of this shell probably break aw'ay or arc “ decollated” 
in the progress of its growth (Forbes). M. D’Orbiguy has proposed a new 
genus, hamulinay for the 20 neocomian species. 

Pttcuoceeas, D’Orh. 

Etym.y idyehPy a fold. 

Ex,y P. emericianum, D’Orh., pi. III., fig. 14. 

* Fig. 58. Space between tw’o consecutive sutures of the right side, from a speci- 
men in the Brit. Mus. a. dorsal Hue. h. ventral. BacuHte limestone, Fresville. 


GASTEEOPODA. 


97 


Shelly bent once upon itself ; the two straipjht portions in contact. 

Distr.y 7 sp. Neoeomian — chalk. Brit. France. 

BjUktlites, Lamarck. 

Etym.y hacuhiSy a staff. 

Ex.y B. auccps. PI. III., fig. 13. 

Shelly straight, elongated ; aperture guarded by a dorsal process. 

Diefr.y 11 sp. Neoeomian — chalk. Europe, S. America (Chile). 
BacuUnay D’Orb. B. Rouyana. Neoc., France. Sutures not foliated. 
The chalk of Normandy has received the name of haculite limestone y from 
the abundance of this fossiL 


CLASS IT. GASTEROPODA. 

The gasteropoda, including land-snails, sea-snails, whelks, limpets, and the 
like, arc the types of the mollusca ; that is to say, they present all the leading 
features of molluscous organization in the most prominent degree, and make* 
less approach to the appearance and condition of fishes than the (!ephalopod.s, 
and less to the cruatacjeaiis and zoophytes than the bivalves. 

Their ordinai’y and characteristic mode of locomotion is exemplified by the 
common garden-snail, which creeps by the successive expansion and contraction 
of its broad muscular foot. These muscular movements may be seen following 
each other in rapid waves when a snail is climbing a pane of glass. 

The nncl eohranches are “ aberrant” gasteropods, having the foot thin and 
vertical ; they swim near the surface of the sea, in a reversed position, or 
adhere to floating sea-weed. 



The gasteropods are nearly all unsymmetrical, the body being coiled up 
spirally, and the respiratory organs of the left side being usually atrophied. 
In chiton and dental ium the hranchia and reproductive organs are repeated 
on each side. 

* Fig. 59, Carinaria cymbiumy L. sp. (after Blainville), Mediterranean; pro 
Doscis; t, tentacles; h, branchiee; $, shell; /, foot; d, disk. 


F 
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A few species of cymlaj paludinuy and helix, are viviparous ; the 

rest are ovij)arous. 

'Wlieu first hatched the young are always provided wdth a shell, though in 
many families it becomes concealed by a fold of the mantle, or it is speedily 
and wholly lost.* 

The gasteropoda form two natural groups; one breathing air {puhnonifera), 
the other water {branchifm'd). The air-breath(;rs undergo no apparent meta- 
jiioi’phosis ; when born, they differ from their parents in size only. Tlie 
water-] )realh(;rs have at first a small nautHoid shell, capable of concealing 
them entirely, and closed by an operculum. Instead of cree])ing, they swim 
w ith a pair of ciliated fins springing from the sides of the 
head ; and by this means are often more widely dispersed 
than we should be led to expect from their adidt habits; 
tlius some siidentary species of califiArcca and chiton have 
a greater range than the “ paper-sailor,” or the cvcr-driltiuj 
oeeanic-snail. 

At tliis stage, which may fairly be compared with the 
hu’\al condition of insects, there is scarcely any difference 
bel.ween the young of eolis and ajdpsia, or hiiccmum and 
nruicfi({s, (M. Edw'.) 

The de\ elo])ment of the branchiferous gastcropods may be observed w'ith 
much humility in the common river-snails {paludma) ; which are viviparous, 
siud whose oviducts in early summer contain yoimg in all stages of growth 
some being a quai’tcr of an inch in diameter. 




Embryos scarcely visible to the naked eye have a well-formed shell, orna- 
mented wntli epidermal fringes ; a foot and operculum ; and the head has long 
delicate tentacula, and verj' distinct black eyes. 


* M. Loven believes that the embryo shell of the nudibranches falls off at the time 
they acquire a locomotive foot. 

t Fig. 60. Fry of Eolis (fTom Alder and Hancock) ; o, the opeiculum ; the original 
s not larger than the letter o. 

t Fig. 61. Paludlna vivipara L. (original): the internal organs are represented as 
if seen through the shell. The ovary, distended with eggs and embryos, occupies the 
right side of the body whirl ; the gill is seen on the left ; and between them the termi- 
nation of the alimentary canal. Surrey Docks, June, 1850. 
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The development of the pulmoniferous embryo is best seen in the trans- 
parent etrgs of the fresh-water limneids ; these arc not hatched until the young 
have passed the larval condition, and their ciliated head-lobes (or veil), are 
superseded by the creeping disk, or foot. 

The sheM of the gasteropods is usually spiral^ and univalve ; more rarely 
tubular, or conical, and in one genus it is midtivalve. The following are its 
principal moditications : 

A. Regularly spiral, 

a. elongated or turreted ; terehra, turritella. 

b. cylindrical ; megasinra, pupa. 

c. short ; bucclnum. 

d. globular; natica, helix. 

e. depressed ; solarium. 

f. discoidal ; planorbis. 

g. convolute; aperture as long as the shell ; cgpraa, bulla. 

h. fusiform ; tapering to each end, like fusus. 

i. troehi-form ; conical, ith a flat base, like trochus. 

k. turbinated ; conical, with a round base, like turbo. 

l. few -whirled; helix hannastoma. PI. XIl., fig. 1. 

maiiy-whirled; helix polgggrata, PI. XII., fig. 2. 

n. ear shajuid ; haliolis. 

B. Irregulai’ly spiral ; siUquaria, vermetus. 

C. Tubular; dentalium. 

D. Shield-sliuped ; umbrella, parmogihorus. 

E. Boat-shaped; navicella. 

F. Conical or limpet-shaped ; patella. 

G. Multivalvc and imbricated ; chilon. 

The only .symmetrical shells are those of carinaria, atlanta, dentalium, 
and the limjiets. * 

Nearly all the spiral shells are dextral, or right-handed ; a few are con- 
stantly sinistral, like dausilia ; reversed varieties of many shells, both dex- 
tral and sinistral, have been met with. 

The cavity of the sheU is a single conical or spiral chamber ; no gastero- 
pod has a raultilocular sheU like the nautilus, but spurious chambers ai-e 
formed by particular species, such as triton comtgatus (fig. 62), and emmphalus 
pentangulatus ; or under special circumstances, as wdien the upper part of the 
spire is destroyed. 

Some spiral shells ai*e complete tubes, with the whirls separate, or scarcely 

* The curve of the ‘spiral shells and their opercula, and also of the Nautilus, is a 
logarithmic spiral ; so that to each particular species may be annexed a number, indi- 
cating the ratio of the geometrical progression of the dimensions of its whirls. Rev. 
H. Moseley, “ On geometrical forms of turbinated and discoid shells.** Phil. Trans. 

T.nrni IR^a Z>/ 0 « .^>^1 
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in contact, as seal aria., cyclostoma, and valvata ; but more commonly the 
inner side of the spiral tube is formed by the pre-existing whirls (fig. 62 ). 

The axis of the shell, around which the whirls are coiled, is sometimes 
open or hollow ; in whicjh case the shell is said to be perforated, or umbili- 
cated (e. g. solarium). The perforation may be a mere chink, or fissure {riam), 
as in lacuna ; or it may be filled up by a shelly deposit, as in many naticas. 
In other shells, like the triton, the w^hirls arc closely coiled, leaving only a pOlar 
of shell, or columella, in the centre ; such shells are said to be imyerf orate, 

apex. 


spire, 
suture. 

posterior canal. 

outer lip 
of the 
aperture. 

anterior canal. 

Fig. 62. Section of a spiral univalve,* 

The apex of the shell presents important characters, as it was the nucleus 
or part formed in the egg ; it is sinistral in the pyramidellidcB, oblique and 
spiral in the nucleohranches and emarginula, and mammillated in turbinella 
•pyrwm vxK^ftmis antiquns. 

The apex is directed backwards in all except some of the patellida, in which 
it. is turned forwards, over the animal’s head. In the adult condition of some 
shells the apex is always truncated (or decollated), as in cylindrella and bulu 
mns decollaius ; in others it is only truncated when the animals have lived 

* Fig. 62. Longitudinal section of iriton corrugaius, Lam., from a specimen in the 
cabinet of Mr. Gray. The upper part of the spire has been partitioned off many times 
successively. 
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in acidulous waters (c. g, cerithidea disAjiirend)^^'^ specimens may be ob- 
tained from more favorable situations with the points perfect. 

The line or channel formed by the jimction of the whirls is termed the 
suture. 

The last turn of the shell, or hody-whirl^ is usually very capacious ; in 
the females of some species the whirls enlarge more rapidly than in the males 
(e. g. huednum undatum). The “base** of the shell is the opposite end to 
the apex, and is usually the front of the aperture. 

The aperture is entire in most of the vegetable feeders {holostomata), but 
notched or produced into a canaly in the carnivorous families {siphonostomata ) ; 
this canal, or siphon, is respiratory in its office, and does not necessarily indicate 
the nature of the food. Sometimes there is a posterior channel or canal, 
which is excurrent, or anal, in its function (c. g. strombida: and ovulum volva) \ 
it is represented by the slit in sdssurellay the tube of typhiSy the perforation 
in fissurellay and the series of holes in haliotis. 

The margin of the aperture is termed ihc peristome ; sometimes it is con- 
tinuous {cyclostoma)y or becomes continuous in the adult {carocolla) ; very 
frequently it is “ interrupted,’* the left side of the aperture being formed only 
by the body-whirl. The right side of the aperture is formed by the outer 
lip {lahrum)y the left side by the inner or columellar lip {labium)^ or partly 
by the body-whirl (termed the “wall of the aperture” by Pfeiffer). 

The outer lip is usually thin and sharp in immature shells, and in some 
adults (e. g. helicella and bulimultts) ; but more frequently it is thickened ; 
or reflected ; or curled inwards {inflected) y as in cyprcea; or expanded as in 
pteruceras ; or fringed with spines as in murex. "When these fringes or ex- 
pansions of the outer lip are formed periodically they are termed varices. 

Lines of colour, or sculpture, ninning from the apex to the aperture arc 
spiral or longitudinal, and others which coincide with the lines of growdh are 
“ transverse,” as regards the whirls ; but stripes of colour extending from 
the apex across the whirls are often described as “ longitudinal ” or “ radia- 
ting,” with respect to the entire shell. 

Shells which are always concealed by the mantle arc colourless, like Umax 
and parmophorus ; and those which arc covered by the mantle-lobes when 
the animal expands, acquire a glazed or enamelled surface, like the cowries ; 
when the shell is deeply immersed in the foot of the animal it becomes partly 
glazed, as in cymba. In aU other shells there is an epidermis, although it is 
sometimes very thin and transparent. 

In the interior of the shell the muscular impression is horsc-shoc shaped, 
or divided into two scars ; the horns of the crescent arc turned towards the 
head of the animal. 

The operculum with which many of the gasteropoda close the aperture of 
their shell, presents modifications of structure which are so characteristic of 
the sub-genera, as to be worthy of particular notice. It consists of a homy 
layer, sometimes strengthened by the addition of calcarious matter on its ex- 
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lerior, and in its mode of growth it presents some resemblance to the shell 
itself. Its iiiiUT surface is marked by a muscular scar, whose lines bear no 
relation to the external lines of gro\^i.h, and its form is unlike the muscular 
scar in the shell. It is developed in the embyro, within the egg, and the 
point from which it commences is termed the nudeus; many of the spiral 
and concentric forms fit the aperture of the shell with accuracy, the others 
only close the entrancjc partially, and in many genera, especially those viith 
large apertures (e. g. doVum, casddaria, harpa^ navicella), it is quite rudi- 
mentary or obsolete. 



The operculum is described as — 

Conceniric^ when it increases equally all round, and the nucleus is central 
or sub-central, ns \\\ paludina and ampullaria (pi. IX., fig. 2()). 

Imhncated or lairicUar (fig. 04), when it grows only on one side, and the 
nucleus is marginal, as m purpura^ phorus^ and paludom'm. 

Cl o tv-shaped, or unguieidate, (fig. 03, with the nucleus ajiieal or in front), 
as in iurhiiudlus and fasus: it is claw-shaped and serrated in siromhus 
(fig. 09). 

Spiral, when it grows only on one edge, and revolves as it grows ; it is 
always sinislral in dcxtral shells. 

Vaacispiral , or few-whirlcd (fig. 06), as in Vitorina. 

Sah-splral, or .scarcely spiral, in welmiia, FI, VIIT., fig. 25*. 

MaW spiral or many-whirled (fig. 05) as in frochiis, where they some- 
times amount to 20 ; the number of turns which the operculum makes is not 
determined by tin; number of whirls in the shell, but by the curvature of the 
opening, and the necessity that the operculum should revolve fast enough to 
fit it constantly {Mosel e if). 

It is said to be articulated when it has a projection, as in ncrita 
(fig. fi7). 

Too much importance, however, must not be attached to this very va- 
riable plate, as an aid to classification ; it is present in some species of volutay 
oliva, conus, mifra, and eancellaria, but absent in others ; it is (indiifcrently) 
horny or shelly in the species of ampnllaria and natica ; in paludina it is 
concentric, in paludmmis lamellar, in valvata spiral ; in solarium and ceri~ 
thium, it is multispiral or paucispiral. 

Some of the gasteropoda can suspend themselves by glutinous threads. 
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like Htiopa and rissoa parva^ which anchor themselves 
to sea-weeds (Gray), and cerithidea (%. 68), which 
frequently leaves its proper element, and is found 
hanging in the air (Adams). A West India land- 
snail {cyclostoma snspemmm) also suspends itself (Guild- 
ing). The origin of these threads has not been ex- 
plained ; but some of the limaccs lower themselves to 
the ground by a thread which is not secreted by any 
particular gland, but derived from the exudation over 
the general surface of the body (Lister; D’Orbigny), 
The division of this extensive class into orders and 
families, has engaged the attention of many naturalists, 
and a variety of methods have been proposed. Cu- 
vier’s clafisilication was the first that possessed much 
merit, and several of his orders have since been united 
with advantage. 



Fig. OS. 


System of Cuvier. 
Class. Gasteropoda, 

Order 1. Peetinibranehiata 

2. Scutibrauchiata 

3. C}olobrauchiata 

4. Tubulibranchiata 

5. Pulmouata 

6. Teeiil)ranehiata 
7- Inferobranchiata 
8. N udibrauchiuta 

Class. Heteropoda. 


System now adopteil 

Ord. Vrosohranchiala, ^1. Edw. 

Ord. Pulmoutfera. 

^ Ord, Opistfiobranchiala^ M, Edw 
Ord. Nucleobrafichiata. 111. 


ORDER I. Prosobranciiiata. 

Abdomen well developed, and protected by a shell, into which the whole 
animal can usually retire. Mantle forming a vaulted chamber over thi; bnifk 
of the head, in which are placed the excretory orifices, and in which the 
branchitc arc almost always lodged. Branchia; pectinated, or plume-like, 
situated {proson) in advance of the heart. Sexes distinct. (M. Edwards.) 


SECTION A. SiPHONOSToMATA. Carnivorous Gasteropods. 

Shell spiral, usually imperforate; aperture notched or produced into a 
canal in front. Operculum homy, lamellar. 

Animal provided with a retractile proboscis; eye-pedicels connate with the 
tentacles ; margin of the mantle prolonged into a siphon, by which water is 
conveyed into the branchial chamber ; gills 1 or 2, comb-like, placed oblicpiely 
over the back. Species all mai’ine. 
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FAMILY I. Strombid^. Wing-shells. 

Shell with an expanded lip, deeply notched near the canal. Oj^erculum 
claw-shaped, serrated on the outer edge. 

Animal furnished with large eyes, placed on thick pedicels ; tentacles 
slender, rising from the middle of the cye-ijcdicels. Foot narrow, ill adapted 
for creeping. Lingual teeth single ; nncini, three on each side. 

The strombs arc carrion feeders, and, for molluscous animals, very active ; 
they progress hy a sort of leaping movement, turning their heavy shell from 
bide to side. Their eyes are more perfect than those of the other gastcropods, 
or of many fishes. 



Fig. 69. » 

Strombus, L. Stromb. 

Etym., sirowloSy a top. 

Tyjpe, S. pugilis. PI. IV., fig. 1. 

Shell rather ventricose, tubercular or spiny; spire short; aperture long, 
with a short canal above, and truncated below ; outer lij) expanded, lobed 
above, and sinuated near the notch of the anterior canal. Lingual teeth 
(5. fioridui) 7 cusped ; uncini, 1 tri-dentate, 2, 3 claw-shaped, simi)le.t 

Diatr.y 60 species. West Indies, Mediterranean, Red Sea, India, Mau- 

* Fig. 69. Strombus auris-Diantt, L. (after Quoy and Gaimard), Amboina. p, pro- 
boscis, between the eye-pedicels ; /, foot, folded up ; o, operculum ; «, border of 
the mantle ; «, respiratory siphon. 

t The lingual dentition of strombus resembles that of aporrhais, and is unlike that 
of the whelks ; but it is more probable that aporrhais is the representative of strom- 
bus, than that it is very closely allied. 
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ritius, China, New Zealand, Pacific, West America. On reefs, at low water, 
and ranging to 1 0 fathoms. 

Fossil^ 5 cretaceous species ; 3 sp. Miocene — . South Europe. There is a 
group of small shells in the eocene tertiary strata of England and France, 
nearly related to the living S. fissurelltts L., some of which have been pla(red 
with rostellaria, because the notch in the outer lip is small, or obsolete. They 
probably constitute a sub -genus, to which Swainson’s name stromhidia^ might 
be applied. Ejcample^ S. Bartonensis. PI. IV., fig. 2. 

The fountain-shell of the West Indies, S. gigas^ L., is one of the largest 
living shells, weighing sometimes four or five pounds ; its apex and spines iu*e 
filled up with solid shell as it becomes old. Immense quantities are ammally 
imported fi*om the Bahamas for the manufacture of cameos, and for the 
porcelain works ; 300,000 were brought to Liverpool alone in the last year, 
1850 (Mr. Archer). 

Pteroceras, Lam. Scorpion-shell. 

Eigm.^ pteron^ a wing, and ceraSy a horn. 

TypCy P. lambis. PI. IV., fig. 3. 

Shell like strombus when young ; outer lip, of the adult, produced into 
several long claws, one of them close to the spire, and forming a posterior 
canal. 

Iiistr,y 10 sp. India, China. 

Fossil y nearly 100 sp. are enumerated by D’Orbigny, ranging from the 
lias to the upper chalk j many of them are more nearly related to aporrhais 
{cerithiada). 


Bostellaria, Lam. 

Etgm.y rosiellumy a little beak. 

Sgn.y fusus, Humphreys. 

ExamplSy R. curta. Ph IV., fig. 4. 

Shell with an elongated spire ; whirls numerous, flat ; canals long, the 
posterior one running up the spire ; outer lip more or less expanded, with 
only one sinus, and that close to the beak. 

Distr.y 5 sp. Red Sea, India, Borneo, China. Range y 30 fathoms. 

Fossily 70 sp. Neocomian — chalk (==aporrhai8 ?). 6 sp. Eocene-—. 

Britain, France, &c. 

The older tertiary species have the outer lip enormously expanded, and 
smooth-edged ; thry constitute the section hippochrenes of Montfort (e. g. 
Rost, ampla, Solander. London clay). 

Sub-genus ? SpinigerUy D’Orb. 1847. Shell like rostellaria ; whirls 
keeled ; keel developed into a slender spine on the outer lip, and two on each 
whirl, forming lateral fringes, as in ranella. Fossil, 5 sp. Inf. oolite — 
chalk. Britain, France. 

F 8 
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SEBArns, Moulfort. (TereLelluni, Lam.) 

Etym.^ diminntiVc of terehrOy an auger. 

Type, S. tereljcllum (Linneeus 8p.)=T. subulatum, Lam. PI. IV., fig. 

Shell smooth, snh-cylindrieal ; spire short or none ; aperture long and 
narrow, triineated helow ; outer lip thin. 

Blstr.y 1 s]). China. Philippines, 8 fms. (Cuming.) 

Fossil, 5 sp. Eocene — . Loudon, Paris, 

The animal of terehellum has an operculum like strombus ; its eye-pedicels 
are siirijde, without tentacles (Adams). In one fossil species, T. fusifonne, 
there is a short iiosterior canal, as in rosiellaria. 

FAMILY II. MuRiciii.E. 

Shell witli a straight anterior canal ; aperture entire hchind. 

Animal with a hroad foot ; eyes sessile on the tcn1aeh^s, or at their base ; 
hraneliial jd nines 2. Lingual ribbon long, linear ; rachis armed with a sin- 
gle series of deutated teeth ; uncini, single. • Predatory, on other mollusca. 

Muuex (Pliny) L. 

Types, M. pnlma-roste, PI. IV., fig. 10. M. tenuispina, PI. IV., fig. 9. M. 
haiistellum, PL IV., fig. 8. M. radix, jnnnatus. 

Shell ornamented with three or more continuous longitudinal varices ; 
aperture rounded; beak often very long; canal partly closed; operculum 
eoneentric, nucleus sub-apical (PI. IV., fig. 10) ; lingual dentition (M. erinaceus), 
teeth single, 3 (irested ; uneini single, curved. 

Distr., ISO sp. 'World-wide; most abundant on the "W. coast of tropical 
America, in the Chinese Sea, West coast of Africa, 'V\^est Indies; ranging 
from low water to 25 fathoms, rarely at 60 fathoms. 

Fossil, 1()0 s]). Eocene — . Britain, France, &c. 

A few' of the sjjceies usually referred to this genus, belong to pisania 
and irophon. 

The muriees appear to form only one-third of a whirl annuaDy, ending in 
a varix; some sjiecies form intermediate varices of less extent. M. erinaceus 
a very abundant species on the coasts of the channel, is called “ sting-winkle” 
by fishermen, who say it makes round holes in the other shell-fish wdth its 
beak. Se^ ]). 27- The ancients obtained their j)urple dye from species of 
murex ; the small shells were bruised in mortars, the animals of the larger 
ones taken out. (F. Col.) Heaps of broken shells of the M. trunculus and 
caldron-shaped holes in the rocks may still be seen on the Tyrian shore. 
CVN^ildc.) On the coast of the Alorea, there is similar evidence of the 
employment of M, brandaris for the same purpose. (M. Boblaye.) 

Trpiiis, Montfort. 


Eiym., typhos, smoke. 
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Type, T. pungctis. PI. IV.. fig. 11. 

Shell like murex ; but ha\iiig tubular spines between the varices, oi winch 
the last is open, and oeeupied by the exeurrent canal. 

Distr., 8 sp. Medit., W. Africa, Cape, India, 'VV. America. — 50 fins. 
Fossil, 8 sp. Eocene — . London, Paris. 

PiSANiA, Bivon, 1832. 

Efijm., a native of (the coast near) Fisa, in Tuscany. 

Spi.., Pollia, Enzina, and Euthria (Gray). 

Ti/pps, P. maculosa. PI. IV., lig. 14 (Enzina) zonata. PI. IV,, 15. 
Shell with numerous indistinct varices, or smooth and spirally striated , 
canal short ; inner lip wrinkled ; outer lip crcnulated. 

Opercnlnm ovale, acute ; nucleus apical. 

The pisama: have been usually confounded with hnecAnnw, mure.r, and 
ricimila, 

EIsfr., about 120 sp. W. Indies, Africa, India, Philippines, S Seas, \V 
America. 

Fossil, ? sp. Eocene — . Bril., France, &c 

Rankt.la, Lam. Frog-shell. 

S//»., Apollon, ]\Iontfori and Gray. 

T//}ies, II. grauifera. PI. IV., fig. 12. R. spinosa. 

Shell with two rows of continuous varices, one on each side, 

Operndum ovate, niicleu.s lateral. 

Disir., 50 sp. Medit., Cape, India, China, Australia, Pacific, W. Arncnca. 
Eange, low'-watcr to 20 fras. 

Fossil, 23 sp. Eocene — . 

Triton. Lara. 

Etgm. Triton, a sea-deity. Stjn,, persona (Montf. Gray). 

Type, T. tritonis, L. sp. PI. IV., fig. 13. 

Shell with disconnected varices ; canal prominent ; lips dcnticidatcd 
Operculvm ovate, sub-concentric. 

Eistr., 100 sp. W. Indies, Medit., Africa, India, China, Pacific, W. 
America. Ranging from low-water to 10 or 20 fathoms ; one minute species 
has been dredged at 50 fathoms. 

Fossil, 45 sp. Eocene — . Brit., France, &c. Chile. 

The great triton {T. tritonis) is the conch blown by the Australian and 
Polynesian Islanders. A very similar sp. {T, nodiferus) is found in the 
Medit., and a third in the W. Indies. 

Fasciolaeia, Lam. 

Etym., fasciola, a band. 

Type, F. tulipa. PI. V., fig. 1. 
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Hhell fusiform, elongated; whirls round or angular; canal open; co- 
lumellar lip tortuous, with several oblique folds. Operc. claw-shaped. F. 
gigantea of the S. Seas, attains a length of nearly two feet. 

Bistr.j 16 sp. W. Indies, Medit., W. Africa, India, Australia, S. Pacific, 
W. America. 

Fossil^ 28 sp., U. chalk — . France. 

Tuebinella, Lam. 

Mym,^ diminutive of turbo ^ a top. 

Type, T. pyrum. PI. V., fig. 2. 

iihell thick ; spire short ; columella with several transverse folds. Oper- 
culum claw-shaped. Fig. 63. The shank-shell ( T. jtyrum) is carved by the 
Cingalese, and reversed varieties of it, from which the priests administer 
medicine, are held sacred. 

Disir., 70 sp. W. Indies, S. America, Africa, Ceylon, Philippines, 
Pacific, W. America. 

FossiJ, 20 sp. Miocene — . 

Suh-yetiera. Cynodonta (Sebum.) T. cornigera. PI. V., fig. 3. 

Latirus (Montf.) T. gilbula. PI. V., fig. 4. 

Cuma (Humphr.) T. angulifera, inner lip with a single prominent fold 
operculum like purpura. 

Layena (Schum.) T. Smaragdula, L. sp. N. Australia. 

Cancellakia, Lam. 

Ftym., canceUatus, cross-barred. 

Type, C. reticulata. PL V., fig. 6. 

Hhell cancellated ; apei’ture channelled in front ; columella with several 
strong oblique folds ; no operculum. The a nim als are vegetable feeders. 
(Desh.)* 

jyistr., 70 sp. W. Indies, Medit., W. Africa, India, China, California. 

Fossil, 60 sp. Eocene — . Britain, France, &c. 

Teichoteopis, Broderip, 1829. 

Fiym., Thrix, (trichos) hair, and tropis, keeL 

7^pe, T. borealis, PI. VI., fig. 8. (= P Admete, PhiL, no operculum.) 

Shell thin, umbilicated; spirally fiirrowed; the ridges with epidermal 
fringes ; columella obliquely truncated ; operc. lamellar, nudeus extemaL 

Animal with a short broad head ; tentacles distant, with eyes on the 
middle ; proboscis long, retractile. 

Lingual dentition similar to strombus ; teeth single, hamate, denticulated ; 
uncini 3 : 1 denticulate 2 and 3 simple. 

* Cancellaria and trichoiropis form a small natural famfiy oonnected with 
thiada and ttrombida. 
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Distr.i 8 sp. Northern seas. U. States, Greenland, Melville Island, Beh- 
ring’s Straits, N. Brit. 15 — 80 fms. 

Fosnl, 1 sp. Miocene — . Brit. 

Pyrtjla, Lam. Eig-sheU. 

Btym.y diminutive of jiyruSy a pear. 

Syn,^ Eicula, Sw. Sycotypus, Br., Cassidula, Humph. Cochlidium, Gray. 

Tyye^ P. ficus. (PI. V., fig. 6.) 

Shell pear-shaped ; spire short ; outer lip thin ; columella smooth : canal 
long, open. No operculum in the typical species. 

Bistr.y 39 sp. W. Indies, Ceylon, Australia, China, W. America. 

Fossil y 30 sp. Neocomian — . Eimope, India. Chile. 

Pyrula ficus has a broad foot, truncated and horned in front ; the mantle 
forms lobes on the sides, which nearly meet over the hack of the shell. 
Chinese seas, in 17 — 35 fms. water. (Adams.) 

Sui-genera. Fulgur, Montf. P. perversa. (= Pyrella, Sw. P. spirillns.) 

Rapana, Sebum. P. hezoar, shell perforated. Operc. lamellar, nu- 
cleus external. 

Myristica. Sw. P. mclongena. PI. V., fig. 7. Operc. pointed, curved. 

Fijsus, Lam. Spindle-shell. 

Syn.y Coins, Humph. Leiotomus, Sw. Strepsidura, Sw. 

Type^ F. coins. PI. V., fig. 8. 

Shell fusiform ; spire maiiy-whirled ; canal straight, long ; operculum 
ovate, curved, nucleus apical. PI. V., fig. 9*. 

Bistr.f 100 sp. World-wide. The typical sp. are sub-tropical. Aus- 
tralia, New Zealand, China, Senegal, U. States, W. America, Pacific. 

Fossil, 320 sp. Bath oolite ? Gault — Eocene — . Brit. &c. 

Sub-geuera, Trophon, Montf. F. magcUanicus, PI. IV., fig. 16. 14 sp. 
Antarctic and Northern seas. Brit, coast. 5 — 70 fathoms. Fossil, Chile, 
Brit. 

Clavella, Sw. (cyrtulus. Hinds) body-whirl ventricose, suddenly con- 
tracted in front ; canal long and straight. Resembling a turbinella, without 
plaits. 2 sp. Marquesas, Panama. Fossil, Eocene. F. lougscvus (Solander), 
Barton, &c. 

Chrysodomus, Sw. F. antiquus (var.) PL V., fig. 9. Canal short ; apex 
papillary; lingual dentition like huccinum, 12 sp. Spitzhergen, Davis’s 
Straits, Brit., Medit., Kamschatka, Oregon. Low water to 100 fins. Fossil, 
pliocene. Brit., Sicily. 

Fusionella, Gray. F. pusio, L. sp. (=F. nifat, Lam.), columella keeled. 
Operc., nucleus internal, 7 sp. Afiica, India, Fossil, tertiary. France. 

Fusus colosseus and prohoscidalis, Lam., are two of the largest living 
gasteropoda. Fusus {chrysodomus) antiquus, called the red-whelk on the 
coasts of the channel, and Buckie” in Scotland, is extensively dredged for 
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the markets, being more esteemed than the huccimm. It is the “ roaring 
buckie,’’ in which the sound of the sea may always be heard. In the Zetland 
cottages it is suspended horizontally, and used for a lamp ; the cavity con- 
taining the oil, and the canal the wick. (Fleming.) The reversed variety 
(F. contrarius, Shy) is fomid in the Mcdit., and on the coast of Spain ; it 
abounds in the pliocene tertiary (crag) of Essex. The fasus deformiSi a 
similar sp., found ofl‘ S])itzhergeu, is always rcv(;rsed. 

FAMILY III. Buccinid^e. 

Shell notched in front ; or with the canal abruptly reflected, producing a 
kind of vorix on the front of the shdl. 

Animal similar to mvrex ; lingual ribbon long and linear, (fig. 16) ra- 
chidian teeth single, transverse, d(‘iitatcd in front ; uncini single. Carnivorous. 

Bucctnum, L. IVhelk. 

Bhjm., In rein a, a trumpet, or tritou’s-shcll. 

Ti/pe, B. undatum. 1*1. V., fig. 10. 

Shell few whirled ; whirls vcntricosc ; aperture large ; canal verj^ short, 
reflected; operculum lamellar, nucleus external. (See pimuia.) 

Distr.^ 20 typical species. Northern and Antarctic seas. Low' water to 
100 fms. (Forbe.s). (B ? chithratum, 136 fms., oil' Cape.) 

FWi/, 130 s])., iticludiiig /rt, &ic. Gault V — Miocene — . Brit., France. 



Fig. 70. NidamentaJ capsules of the Whelk,* 

The whelk is dredged for the market, or used as bait by fishermen ; it 
may be taken in baskets, baited with dead fish. Its nidamental capsules are 
aggregated in roundish masses, which, when throwm ashore, and drifted by 
the wind resemble corallines. Each capsule contains five or six young, which, 
when hatched, arc like fig. 70, b : «, represents the inner side of a single 
cBpsnle, shewing the round hole, from w'hich the fry have eseaped. 

* Fig. 70. From a small specimen, on an oyster-shell, In the cabinet of Albany 
Hancock, Esq. The line at &, represents the length of the young shell. 
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Suh-gentis. Cominella, Gray. Ex. B. purpura maculosa^ &c. 

Operculum as mfusus. About 12 sp. 

PsEUDOLiVA, Swainson. 

Etgm.y named from its resemblance to oliva, in form. 

Syn.^ sulco-buccinum, D’Orb. Gastridium (Gray), G. Sowerby. 

Typey P. plumbea. PI. V., fig. 12. 

Shell globular, thick ; with a deep spiral furrow near the front of the 
body-whirl, forming, as in wonocf^roSy a small tooth on the outer lip ; spire 
short, acute ; suture channelled ; inner lip callous aperture notched in front , 
operculum ? Animal unknown. 

BUtr.y 6 sp. ? W. America. 

Fossil, 5 sp. Eocene. Brit., France, Chile. 

? Anolax (Roissy), Conrad. Lea. 

Flym.y an avlax, without furrow. 

Syn.y buceinanops, IFOrb. Leiodomus, Sw. Biillia, Gray. 

Types, A. gigantca, Lea Buc. hevigatura. B. semiplicata, PI. V., fig. 14. 

Shell variable ; like buccinum, pscudoliva, or terebra ; sutures enamelled , 
inner lip callous. 

Animal without eyes ; foot very broad ; tentades long and slender : 
operculum pointed, nucleus apical. 

Bistr.y 26 sp. Brazil, W. Africa, Ceylon, Pacific, W. America. 

Fossil, 3 sp. Eocene — . N. America, France. 

? ITalia, Risso. 

Efym., halios, marine. Syn,, priamus. Beck. 

Types, bulla hclicoides (Brocchi). Miocene, Italy. Helix priamus (Meus- 
chen). Coast of Guinea ? 

Shell like aclmtina ; ventricose, smooth ; apex regular, obtuse ; operc. ? 
The fossil species occurs with marine shells, and sometimes coated by a coral 
{lepralia). 

Terehua, Lamarck. Auger-shell. 

Syn., acus, Humph. Subula, Bl. Dorsanum, Gray. 

Type, T. maculata. PI. V., fig. 13. 

Shell long, pointed, many -whirled ; aperture smaU ; canal short ; operc. 
pointed, nucleus apical. 

Animal blind, or with eyes near the summit of minute tentacles. 

Bistr., 109 sp., mostly tropical. Medit. (1 sp.) India, China, W. America. 

Fossil, 24 sp. Eocene — . Brit., France, Chile. 

Eburna, Lamarck. Ivory-shell. 

Etym., ehur, ivory. Syn., latrunculus, Gray. 
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Type^ E. spirata. PI. V., fig. 11. 

Shell umbili(;ated when young ; inner lip callous, spreading and covering 
the umbilicus of the adult ; operculum pointed, nucleus apical. 

Distr.^ 9 sp. Red Sea, India, Cape, Japan, China, Australia. Solid, 
smooth shells, which have usually lost their epidermis, and are pure white, 
q)otted with dark red ; the animal is spotted like the shell. 14 fms. (Adams.) 

Nassa, Lam. Dog-whelk. 

Etym , nassa, a basket used for catching fish. 

Syn,, desmoulinsia and northia. Gray. 

Type, N. arcuhiria. PI. V., fig. 15. 

Shell like buccinum ; coliunellar lip callous, expanded, forming a tooth- 
like projection near the anterior canal. Opcrc. ovate, nucleus apical. Lingual 
teeth ai'ched, pectinated ; uucini, with a basal tooth. 

The animal has a broad foot, with diverging horns in front, and two little 
tails behind. N, ohsoleta (Say) lives within the influence of fresh water and 
becomes eroded. N. reticulata, L., is common on the English shores, at 
low-water, and is called the dog-whelk by fishermen. 

Eistr., 68 sp. Low-water — 50 fms. World-wide, Arctic, Tropical and 
Antarctic Seas. 

Tossil, 19 sp. Eocene — . Brit., &c., N. America. 

Suh-genus, cyllene, Gray. C. Oweni, PI. V., fig. 17. Outer lip with a 
dight sinus near the canal ; sutures channelled. W. Afirica, Sooloo Islands, 
Borneo. Fossil, Miocene, Touraine. 

Cyclonassa, Swainson. C. neritea, PI. V., fig. 16. 

Phos, Montfort. 

Etym., phos^ light. Syn., rhinodomus, Sw. 

Type, P. senticosus, PI. V., fig. 18. 

Shell like nassa ; cancellated ; outer lip striated intemaUy, with a slight 
sinus near the canal ; columeUu obliquely grooved. 

The animal has slender tentacles, with the eyes near their tips, 

Distr., 30 sp. (Cuming.) Red Sea, Ceylon, Philippines, Australia, 
W. America. 


? Ringictjla, Deshayes. 

Etym., diminutive of ringens, from ringo, to grin. 

Type, R. ringens, PI. V,, fig. 21. 

Shell minute, ventricose, with a small spire ; aperture notched, cduinella 
callous, deeply plaited ; outer lip thickened and reflected. 

JDisir., 4 sp. ? Medit., India, Philippines, Gallapagos. 

Fossil, 9 sp., Miocene — . Brit., Prance. Eingicula is placed with wassa 
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by Mr. Gray, and Mr. S. Wood ; it appears to us very nearly allied to cinulia 
{—avellanay D’Orb.) in tornatellida. 

Purpura (Adans), Lam. Puride. 

Type^ P. persica, PI. VI., fig. 1. 

Shell striated, imbricated or tuberculated ; spire short ; aperture large, 
slightly notched in front ; inner lip much worn and flattened. Operc. 
lamellar, nucleus external. PI. VI., fig. 2. Lingual dentition like murex 
eriuaceus ; teeth transverse, 3 crested ; uiicini small, simple. 

Many of the purpura; produce a fluid which gives a dull crimson dye ; it 
may be obtained by pressing on the operculum. P. lapillus abounds on the 
British coast at low- water, amongst sea- weed; it is vei’y destructive to 
mussel-beds (Fleming). 

DiMr.^ 140 sp. W. Indies, Brit., Africa, India, New Zealand, Pacific, 
Chile, California, Kamschatka. From low-water — 25 fathoms. 

Fossil, 30 sp. Miocene — . Brit., Ifrance, &c. 

Sub-geMus. Concholepas, Favan. C. lepas (Gmelin sp.) PI. VI., fig. 3. 
Pcni. The only sp. difiers from purpura in the size of its aperture, and 
smallness of the spire. 

PPuRPURiNA (Lycett, 1847). D’Orb. 

Shell, ventricosc, coronated ; spire, short ; aperture, large, scarcely notched 
in front. 

Fossil, 9 sp., Bath-oolite. Brit. France. The type, P. rugosa, some- 
what resembles purpura chocolatum (Duclos), but the genus probably belongs 
to an extinct group. 

Monoceeos, Lam. 

Etym., monos, one; ceras, horn. 

Syn., acauthina, Fiscjher. Chorus, Gray. 

Type, M. imbricatum. PI. VI., fig. 4 {Buc. monoccros, Chemn). 

Shell, like purpura ; with a spiral groove on the wliirls, ending in a pro- 
minent spine on the outer lip. This genus is retained on at^count of its geo- 
graphical curiosity ; it consists of sp. of purpura, lagena, turbinella, pseudo^ 
liva, &c. 

Bistr., 18 sp. W. coast of America. 

Fossil, tertiary. Chile. 

HI. gigantens (chorus) has the canal produced like fusus. M. cingulatum 
is a turbinella, and several sp. belong more properly to lagena. 

Pedicularia, Swainson. 

Type, P. sicula. PI. VI., fig. 5 {thyreus, Phil.). 

Shell very small, limpet-like ; with a large aperture, channelled in front, 
and a minute, lateral spire. Lingual dentition peculiar ; teeth single, hooked, 
denticulated ; uncini, 3 j 1, four-cusped, 2, 3, elongated, three-spined. 
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Bistr.^ 1 sp. Sicily, adhering to corals. Closely allied to jmrjntra 
Tnad/reporarum, Shy. Chinese Sea. 

Ricinula, Lam. 

Ulym.^ dimnnitivc of ■ricmus, the (fruit of the) castor-oil plant. 

R. arachiioidcs. PI. VL, fig. 9 (=miirex ricinus L.). 

Shelly thick, tuhcrculated, or spiny ; aperture contracted by callous pro- 
jections on the lips. Operc. as in purpura. 

Bislr. 25 sp. India, China, Philippines, Australia, Paeific. 

Bossily 3 sp. Miocene — . Pranee. 

Planaxis, Lam. 

Type, P. sulcata. PI. VT., fig. C. Syn.^ quojna and Icucostoma. 

5//c//, turl)iiuited ; aperture notched in front; inner lip callous, channel- 
led behind ; o|)(*rculura suhspiral (quoyia) or serni-ovate. PI. VI., fig. 7- 

JJisfr,, 11 sp. W. ludies, Red Sea, Bourbon, India, Pacifie, aud Penn 

Fossif, miocciic ? 

Small coast shells, resembling periwinkles, with whieh Lainarek placed 
them. 

Maoilus, Montf., 1810. 

<SV/w., campulotc, Guettard, 1759. Lcptoconchus, Rilppell. 

Type^ M. auliqiius. PI. V., figs. 19, 20. 

S/ielly when young, spiral, thin ; aperture channelled in front ; adult, 
prolonged into an irregular tube, solid behind ; operculum lamcUar. 

Dlsfr.y 1 sp. ? Red Sea. Mauritius. 

The inagilus lives fixed amongst corals, and grows upwards with the 
growth of the zoophytes in which it becomes immersed; it fills the cavity of 
its tube with solid shell, as it advances. 

Cassis, Lam. Helmet-shell. 

Syn.y bczoardica, Schmn. Levenia, Gray. Cyprcecassis, Stutch. 

Type^ C. flammea. PI. VI., fig. 14. 

SheUy ventricose, with irregular varices ; spire, short ; aperture long, 
outer lip reflected, denticulated ; inner lip spread over the body-whirl ; canal 
sharply recurved. 0]jerculum small, elongated ; nucleus in the middle of the 
straight inner edge. 

Distr.y 34 sp. Tropical seas; in shallow water. W. Indies, Medit., 
Africa, China, Japan, Australia, New Zealand, Pacific, Mexico. 

Fossil, 36 sp. Eocene — . Chile, France. 

The queen.conch (C. madagascariensis) and other large species, are used 
in the manufacture of shell cameos, p. 40. The periodic mouths {varices) 
which are very prominent, are not absorbed internally as the animal grows. 

Oniscia, Sowerby. 

Etym,, onisem, a wood louse. Syn.^ morum, Bolten. 
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Type, 0. oniscus ; 0. cancellata, pi. VI., fig. 15. 

Shell, with a short spire, and a long narrow aperture, slightly truncated 
in front ; outer lip thickened, denticulated ; inner lip granulated. 

Distr., C sp. W. Indies, China, GaUapagos. (20 fms.) 

Fossil, 3 sp. Miocene. 

CiTHARA, Schumacher. 

Etym., cithara, a guitar. Syn., mangelia, Reeve (not Leach). 

Type, cantjellaria cithareUa, Lara, (cithara striata, Schiun.) 

Shell, fusiform, polished, ornamented with regular longitudinal ribs; 
aperture linear, truncated in front, slightly notched behind ; outer lip mar- 
gined, denticulated within ; inner lip finely striated. 0])(M-e. 

Distr., above 50 sp. of this pretty little genus were discovered by Mr. 
Cuming, in the Philippine Islands. 

Casstdakia, Lam. 

Etym., cassida, a helmet. 

Sy».., morio, Montf. Sconsia, Gray. 

Type, C. echinophora. PL VI., fig. 13. 

Shell, vcntricosc ; (;anal produced, rather bent. No operculum. 

Disir., 6 sp. Medit. 

Fossil, 10 sp. Eocene — . Brit., Prance, &c. 



Fig. n.* 

Dolium, Lam. The tun. 

Type, D. galea. PI. VI., fig. 12. 

Shell, ventricosc, spirally furrowed ; spire small ; aperture very large ; 
outer lip crenated. No operc. 

Distr., 14 sp. Medit., Ceylon, China, Australia, Pacific. 

♦ D. perdix, L. sp. i nat. size (after Quoy). Vanicoro, Pacific. The proboscis 
is exserted, and the siphon recurved over the front of the shell. 
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Fussily 7 sp. (? Chalk. Brit.) Miocene — . S. Ewope. 

Sub-f/enuSy maleay Valenc. (D. personatiim) outer lip thickened and denti- 
culated ; inner lip with callous prominences. 

Harp A, Lam. Harp-shell, 

Ttj])ey H. ventricosa. PI. VI., fig. 11. (— Buc. harpa, L.) 

Shelly ventri(!Osc ; with numerous ribs, at regular intervals; spire small ; 
aperture large, notched in front. No operc. 

Tlie animal has a very large foot, with the front crescent-shaped, and 
divided by deep lateral fissures from the posterior part, wliicjh is said to sepa- 
rate spontaneously when the animal is irritated. Mostly obtained from deep- 
water, and soft bottoms. 

hktr.y 9 sp. Mauritius, Ceylon, Philippines, Pacific. 

Fussily 4 sp. Eocene — . France. 

COLUMBELLA, Lam. 

Eiym.y diminutive of colnmhay a dove. 

TyjiOy C. mcrcatoria. PI. VI., fig. 1 0. 

Shelly small ; with a long narrow aperture ; outer lip thickened (especi- 
ally in the middle), dentated ; imier lip crcnulated. Operculum very small, 
lamellar. 

Bisir.y 200 sp. Sub-tropical. W. Indies, Medit., India, Gallapagos, 
California. Small, prettily-marked shells ; living in shallow water, on sandy 
flats, or congregating about stones. (Adams.) 

Fussily 8 sp. Miocene — . (The Brit. sp. are pismio!). 

Sub-genus, Columbellimy D’Orb. 4 sp. Cretaceous. France, India. 

Oliva, Lam. Olive, rice-shell. 

TgpCy O. porphyria. PL VI., fig. 16. Syn.y strephona. Brown. 

Shell, cylindrical, polished ; spire very short, suture channelled ; aper- 
ture long, narrow, notched in front ; columella caHoos, striated obliquely ; 
body whirl furrowed near the base. No operc. in the typical sp. 

Animal y with a very large foot, in which the shell is half immersed; 
mantle lobes large, meeting over the back of the shell, and giving olf filaments 
which lie in the suture and furrow. The eyes are placed near the tips of the 
tentacles. 

The olives are very active animals, and can turn over, when laid on their 
bock ; near low water they may be seen gliding about or burying in the sands 
as the tide retires ; they may be taken with animal baits, attached to lines. 
They range downwards to 25 fins. 

Distr.y 117 sp. Sub-tropical, W, and E. America. W. Africa, India, 
China, Pacific. 

Fossil, 20 sp. Eocene — . Brit, France, &c. 



GASTEROPODA. 


117 


Su& genna. Olivella, Sw. O. jaspidea, pi. VI., fig. 19. 

Animal with small, acute frontal lobes. Operc. nucleus sub-apical. 

Scaphufa, Sw. O utriculus, pi. VI., fig. 18. 

Frontal lobes large, rounded, opcrculate. 

Agaronitty Gray. O. hiatula, pi. VI., fig. 17. 

No eyes or tentacles. Frontal lobes moderate, acute. 

Ancillaria, Lam. 

Efgm.y aneillay a maiden. 

Types y A. subiilata, pi. VI., fig. 20. A. glabrata, pi. VI. fig. 21. 

Shell like oliva; spire produced, and entirely covered with shining 
enamel. Operc. minute, thin, pointed. Lingual teeth pectinated. Uncini 
simple, hooked. 

Animal like oliva ; said to use its mantle-lobes for swfiinmiiig. (D'Orb.) 
In A. glabratay a space resembling an mnbilicus, is left between the callous 
inner lip and the body whirl. 

Jbistr.y 23 sp. lied Sea, India, Madagascar, Australia, Pacific. 

Fossily 21 sp. Eocene — . Brit., France, &e. 

FAMILY IV. CoNiDAS, Cones. 

Shell inversely conical ; aperture long and narrow ; outer 
lip notched at or near the suture; operciduui miunte, 
lamellar. 

Animal y foot oblong, truncated in front ; with a con8j)i- 
cuous (aquiferous?) pore in the middle. Head produced. 

Tentacles far apart. Eyes on the tentacles. Gills 2. Lin- 
gual teeth {u7i,cinl f') in paii’s, elongate, subulate, or hastate. 

Conus, L. Cone-shell. 

TypeSy C. marraorcus, pi. VII., fig. I. C. geographicus, antediluvian us, &c. 

Shell conical, tapering regularly ; spire short, many-wdiirled ; columella 
smooth, truncated in front ; outer lip notched at the suture ; operculum 
pointed, nucleus apicaL 

Disfr.y 269 sp. All tropical seas. Medit., 2 ; Africa, 23 ; Red Sea, 5 ; 
Asia, 124 ; Australia, 16 ; Pacific, 25 ; GaUapagos, ; W. America, 20 ; 
W. Indies and Brazil, 21. 

Fossily 80 sp. Chalk — . Brit., France, India, &c. 

The cones range northward as far as the Mediterranean, and southward to 
the Cape ; but are most abundant and varied in equatorial seas. They inhabit 
fissures and holes of rocks, and the w'arm and shallow pools inside coral-reefs, 
ranging from low water to 30 and 40 fathoms ; they move, slowly, and some- 
times (C. aulicus) bite when handled ; they are aU predatory. (Adams.) 

Sub-genas. ConorbiSy Sw. C. dormitor, PI. VII., fig. 2. Eocene — . 
Brit., France. 

* Fig. 72. Lingual teeth of bela turricula (after Lov^n). 
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Pleueotoma, Lam. 

Efym., plmra, the side, and tomay a notch. Syn., turris, Humph. 

TyprSy P. Babylonica, PI. VII., fig. 3. P. mitrseformis, &c. 

Shelf fusiform, spire elevated ; canal long and straight ; outer lip with a 
deep slit near the suture. Operculum pointed, nucleus apical. 

h'uttr.y 430 sp. "World-wide. Greenland, Brit., 17 ; Medit., 19 ; Africa, 
15; Red Sea and India, 6 : China, 90; Australia, 15; Pacific, OV W. 
America, 52 ; \V. Indies and Bnizil, 20. The typical sp. about 20 (China, 
1C ; W. America, 4.) Low water to 100 fathoms. 

Fossitn 300 sp. Chalk — . Brit., France, &c. Chile. 

Sah-yenera, Drilfia, Gray. D. umbilicata, canal short. 

Clamtulay Lam., canal sliort, opcrc. pointed, nucleus in the middle of the 
inner edge. C. mitra, PI. VII., fig. 4. 

TomelJiiy Sw., canal long ; inner lip callous near suture. T. lineata. 

? CVwneflay Gray. C. siuuata. Bom sp. (— P. buccinoidcs) freshwaters, 
Africa. 

Manyeiiay Leach, (not Reeve). Apertural slit at the suture ; no operc , 
M. tuiniata, PI. VII., fig. 5. Grceidand, Brit., Medit. 

liefay L('ach. Operc. nucleus apietd. B. turricula, PI. VII., fig. 6. 

Eefrancidy Millet,* no operc. J), linearis, PI. VII., fig. 7. 

LachesiSy Risso, L. minima, PI. VII., fig. 8, apex mammillated ; operc. 
claw-shaped. Medit., S. Brit. In shallow water. 

Daphnellay Hinds. D. mannorata. New Guinea. (Buc, juuceum. L. clay). 

FAMILY V. VoiAiTiD^. 

Shell turreted, or convolute ; aperture notched in front ; columcUa ob- 
liquely plaited. No operculum. 



Fig. 73. t 


Animal with a recurved siphon ; foot very large partly hiding the shell ; 

* According to Mr. S. Hanley, Defrancia is synonymous with Mangelia. 
t Fig. 73. V. imdulata, Lam. ^ Australia (from Quoy and Gaimard), 
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mantle often lobed and reflected over the shell ; eyes on the tentacles, or near 
their base. Lingual ribbon linear ; rachis toothed ; jjleurce unaruied. 

VojATTA, L. Volute. 

Type, V. musica, PL VIL, lig. 9. 

Syti., mnbiola, haqnila, Sw. Volutella, D’Orb. Scapha, &e., Gray. 

Shell vcntrieosc, thick ; sjnre short, apex mainmillated ; aperture large, 
deeply notched in front ; columella with several plaits. V. musica and a few 
others have a small operculum. 

Animal, eyes on lobes at the base of the tentacles ; siphon with a lobe on 
each side, at its base ; Hnginil teeth 3 cusped. 

V. vespertilio and hebraa fill the nuclei of their spires with solid sheU. 
V. brasiliana fonns nidamcntal caphules 3 inches long. (D’Orb. ) In V. 
anyulata the mantle is jjroduced into a lobe on the left side, and overlaps the 
shell. 

Distr., 70 sp. W. Indies, Cape Horn, W. Africa, Australia, Java, Chili. 

Foss-il, 80 sp. Chalk — . India, Jlrit., France, &c. 

Sab-genera. VolatllUhes, Sw. Spire pointed, many-whirled, cohmiella 
plaits indistinct. V. spinosus, PI. VII., fig. 10. 

Living, 1 sp. {V. abyssicoJa), di’cdged at 132 fathoms ; olf the Cape. 
(Adams). 

Fossil, Eocene. Brit., Paris. 

Scaphdla, Sw. Fusiform, smooth. 

Ejc., V, magellaiiica. Fossil, V. Lamberti, Crag, Suflblk. 

Melo, Brod. Large, oval ; spire short. 

Tygie, M. diadema, PI. VIL, fig. 11. New Guinea, 8 sp. 

Cymua, Broderip. Boat-shell. 

Syn., Yetus (Adans.) Gray. 

Ty 2 )e, C, proboscidab.s, PI. VII., fig. 12, and fig. 

74 (== V. cymbium, L.) 

Shell like voluta ; nucleus large and globular ; 
w^hirls few, angular, forming a flat ledge round the 
nucleus. 

The foot of the animal is very large, aud deposits 
a thin enamel over the under side of the shell. It is 
ovo-viviparous, aud the young animal is ver}" large 
when bom ; the nueJeus becomes partly concealed by 
the growth of the shell. 

Distr., 10 sp. W. Africa, Lisbon. 

Mitra, Lam. Mitre- shell. 

Syn., turris, Monif. Zicrliaua, Gray, llara, 

Sw. 



Fig. 74. Cymba. 
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Types^ M. cpiscopalis, PI. VII., fig. 13. M. vulpecula, fig. 14. 

Shell fusiform, thick ; spire elevated, acute ; aperture small, notched in 
front ; columella obhqucly plaited ; operculum very small. 

The animal has a very long proboscis ; it emits a purple liquid, having a 
nauseous odoui’, when irrritated. The eyes are placed on the tentacles, or at 
their base. Eange, from low water to 15 fathoms, more rarely in 15 — 80 
fathoms. 

Distr., 350 sp. Philippines, India, Red Sea, Mcdit., W. Africa, Green- 
land (1 sp.), Pacific, W. America. The cxtra-tropical species arc minute. 
M. Greenlandica and M. cornea (Mcdit. sp.) are found together in the latest 
British Tertiarics (ror])cs.) 

Fossil^ 90 sp. Chalk — . India, Brit., Prance, &c. 

Sub-gntei'a. Imbricarhiy Schum. (connelix, Sw.) 

Shelly cone-shaped. I. conica, PI. VII., fig. 15. 

Cglindra, Schum. (Mitrella, Sw\) 

Shelly olive-shaped. C. crcnulata, PI. VII., fig. 16. 

VoLVARiA, Lam. 

Etgm.y volvOy a wrapper. 

TypPy V. bulloides, PI. VII., fig. 17. 

Shell cylindrical, convolute ; spire minute ; aperture long and narrow ; 
columella with 3 oblitjue ])laits in front- 

Fossily 5 ? sj). Eocene. Brit., Prance. 

MARcmfeLLA, Lam. 

Etym,y diminutive of margOy a rim. 

Syn.y porcellaua (Adans.) Gray. Persicula, Schum. 

TypeSy M. nubcculata, PI. VII. , fig. 18. M. persicula, fig. 19. 

Shelly smooth, bright ; spii*e short or concealed ; aperture truncated in 
front; columella plaited; outer lip (of adult) with a thickened margin. 
Animal similar to cyproca. 

B'utr.y 90 sp. Tropical, W. Indies, Brazil, Medit. (1 small sp.) W. 
Africa, Cliina, Australia. 

Fossily 30 sp. Eocene — . Prance, &c. 

Sub-genus. Ilyallnay Schum. Outer lip scarcely thickened. 

Typey voluta paUida, Mont., W. Indies. 

FAMILY VI. CYPR^iDiE. Cowries. 

Shell convolute, enamelled ; spire concealed ; aperture narrow, channeDed 
at each end ; outer lip (of adult) thickened, inflected. No operculum. 

Animal with a broad foot, truncated in front ; mantle expanded on each 
side, forming lobes, w hich meet over the back of the shell ; these lobes are 
usually ornamented with tentacular filaments; eyes on the middle of the ten- 
tacles or near their base; branchial plume single. Lingual ribbon long. 
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partly contained in the visceral cavity ; rachis 1 toothed ; wichii 3. Tlic 
cowries iuhahit shallow \Natcr, near shore, feeding on zoophytes. 




7 


Viii>rcva, 


Cypujea, L. Cowr) . 

Ehjm., Cypris, a name of Venns. 

Types, C. tigris, C. manriliaiia, PI. VII., fig. 20. 

Shell ventricose, convolute, covered with 
shining enamel; spire concealial; ajaTtun*, 
long and naiTOw, with a short, canal at each 
end ; inner lip crennlatcd : outer lip infie{;led 
and crenulatcd. (Lingual nucnil similar). 

The young shell has a thin and sharp 
outer lij), a inoniineni spire, and is coMircd 
with a thin epidermis, tig. 75. AVlum full- 
grown the mantle lohes expand on each side, 
and dejM)sit a shining enamel over the wliole 
shell, hy nliieh tin; spire is entirely eonct'alcd. 

There is usually a line of })aler colour which 
indicates where the nianth; lobes met. 6V/- 
preBd aim el ns is used hy the Asiatie J.sland{;rs 
to adorn their dress, to weight their lishing-inds, and lor bailer. 

Specimens of it w'crc found hy Dr. Layard in the ruins of Nimrond. 

The moncy-eowrey (t7. moneta) is also a native; of the Paeilii; and Ensti'ru 
seas; many tons weight of this little shell are annually imported into tliis 
counir}, and again exported for barter with the native tribes ofWf'stern 
Africa ; in the year 1848 sixty tons of the iDonoy-eo\^Ty wen; imported intf» 
Liverpool ; and in 1819 nearly three liuridred tons were brought to the same 
])lace, according to i!u; statement of Mr. Archer in the Industrial Exhibition. 
IMr. Adams observed the pteropodous fry of C. annuhts, at Singapore, adhering 
in masses to the mantle of the parent, or swimming in rapid gyrations, or 
with abrupt jerking movements hy means of their cephalic tins. 

Dish'., 150 .sp. In all warm seas (except E. coast S. America?) hut 
most abundant in those of the old world. On reefs and nnd(;r rocks at low 
w'ater. 

Fossil, 78 sp. Chalk — . India, Brit., Prance, &e. 

Suh-genera, Ctfjjroeula, Gray. C. capensi.s, PI. VII., fig. 21. Aper- 
tural plaits (;ontinned regularly over the margin of the canal. 

Lnponia, Gray. C. algoonsis, PI. VII., fig. 22. Inner lip irregularly 
plaited in front. 


Fiff, 7() 
Triria.i 


* Fig. 75. Cypraea testudinaria, L., young, China. 

t Fig. 76! Trivia europaea, Mont. From the “British Mollusca,” by Messis, 
Forbes and Hanley. 
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Trivia, Gray. C. enropEea, PI. VII., %. 23 ; fig. 76, and 15, B. 
iSiiiall shells with Btrice extending over the hack. ( TJneini ; Ist denticulate 
2, 3, siiuide.) 

DLitr., 30 Bp. Greenland, Brit., W. Indies, Cape, Australia, Pacific, W. 
America. 

Erato, Risso. 

Eti/m., Erato, the muse of love-songs and mimicry. T^pe, E. kevis, 
PI. Vi’l., fig. 24. 

Shell minute ; like marginella ; lips minutely crcnulated. Animal, like 
trivia. 

Uistr., 8 sp. Brit., Medit., W. Indies, China. 

Fo^il, 2 sp. Miocene — . France, Brit. (Crag.) 

OvuLUM, Lam. 

Etgm., dimunitive of omm, an egg. Sifv., amphiccras, Gronov. 

Types, 0. ovmn, pi. VII., fig. 25. O. gibhosa and verrucosa. 

SJt(dl, like cypraa ; inner lip smooth. 

Distr., 30 sp. "Wami seas. W. Indies, Brit., Medit. China, W. America. 

Fossil, 11 sp. Eocene — . France, &c. 

Suh-gniHS, calpurnn, Leach. O. volva (** The weaver’s shuttle”). Aper- 
ture produced into a long canal at each end. Foot narrow, adapted for 
walking on the round stems of the gorgoma, &e., on which it feeds. C. 
l)atula inhabits the S. coast of Britain, it is very thin, and has a sharp outer 
lip. 

SECTION B. Holostomata. Sea- Snails. 

&heU, spiral or lim])et shaped ; rarely tubular or multivalve ; margin of 
the aperture entire. Operculum, horny or shelly, usually spiral. 

Animal with a short non-retractile muzzle ; respiratory siphon wanting, 
or formed by a lobe developed from the neck (fig. Cl), gills pectinated or 
]dume-like, placed obli(]Uely across the bath, or uttnehed to the right side of 
the neck ; neck and sides frequently ornamented with lappets and tentacular 
filaments. Marine or fresh-water. Mostly phytophagous.* 

FAMILY I. NATIC1D.E. 

Shell, globular, fcw-whirlcd ; spire small, obtuse ; aperture, semi-lunar ; 
lip, acute ; pillar often callous. 

Animal, with a long retractile proboscis ; lingual ribbon linear ; rachis, I 
toothed; uncini, 3 (similar to triria, fig. 15, B.) ; footvenriarge ; mantle-lobes 
largely developed, hiding more or less of the shell. Species all marine. 

* These “ sections” are not very satisfactory, hut they are better than any others 

yet proposed, and they are convenient, on account of the great extent of the order 
pro$o-hranchiata. Natica and scalar ia have a retractile proboscis. JHrena has a 
notched aperture, and aporrhais, a canal. 
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Natica (Adans.). Lamarck. 

Si/n., mammilla, Schm. Ccpatia, Gray. Nacca, Risso. 
Type, N. caurena, PI. VIII., fig. 1. 



ShelU thick, smooth ; inner lip callous ; umhiliciis large, with a spiral 
callus ; epidermis thin, polished ; operculum suh-spiral. 

Animal blind ; tentaeh's eouuatc with a head veil ; front of the large foot 
provided with a fold {mentim), reflected upon and protecting the head ; oprre. 
lobe large, covering part of tluj slieU ; jaws horny ; lingual ribbon short ; 
branchial plume single. 

Th('. coloiu’ed maiivings of the natiem are very indcstmetible ; they are 
frequently preserved on fossils. The natica frequent sandy and gravelly bot- 
toms, ranging from low water to 90 fathoms (Forbes), i'hey lU’c earn: oroins, 
feeding on the snuiller bividves (Gould), and are ihf'mselves dcvoimed by the 
cod and haddock. Their eggs are agglutinated into a broad and short spiral 
band, very slightly attached, and resting free on the sands. 

Disfr., 00 .sp. Ai'ciie seas, Brit., Medit., Caspian, India, Australia, 
China, Panama, AV. Indies. 

FosjiUy 2G0 sp. Devonian — . S. America, N. America, Europe, ludia. 

Snh-gi‘iicray aaiicoims, M‘Coy. N. I*hiUipsii. Shell imperforate ; inner 
lip very thick, spreading, Operc. shelly (Brit. Mus.). Carb. lime.stone, 7 «p. 

Operculum, horny, 

Neverifa, Risso. N, Alderi. Pig. 77- 

Lunalia, Gray, N. AuipuUaria. Perforation simple; epidermis didl, 
olivaceous. Nortiiern seas. 

Glohulm, J. Shy. (Deshayesia.f Raidin j Ampullina, Desh. not Bl.) N. 
Sigaretina. PL VIII., fig. 2. Umbilicus narrow (rimatc), lined by a tliiu 
callus. Fossil, eocene. Brit., Paris, 

Foliuiccs, Montf., (iiatieella Guild.) N. mammilla. Shell oblong ; caUns 
very large, tilling the umbilicus. 

Ccniina., Gray. N. fluctiiata. PI. VTII., fig. 3. Globular, imperforate ; 
inner lip callous, covering part of the body whirl. 

JNaiicella, Miiller. 10 sp. Fossil, Trias, S. Cassian. 

■* Fiff. 77 . Natica Alderi, Forbes. From an original drawing, communicated by 
Joshua Alder, Etq. 

t Deshayesia was foundiid on a si)ecimeii w ith Xiruminences on the pillar. 

G 9 . 
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SiGABETrs (Adaiis.), Lamarck. 

Spi., crj^piosioma, Bl. Stomatia, Browne. 

Tijppy S. haliotoidcs. PL VIIT., %. 4. 

Shrill striated ; ear-ahajKid ; spire niiimtc ; aperture very wide, oblique 
(not pearly). Operculum minute, horny, sub-spiral. 

The flat species are entirely concealed by the mantle when living ; the 
convex shells only partially, and they have a yellowish epidermis. The ante- 
rior foot lobe {mcnimri) is enormonsly developed. 

Distr.^ 26 sp. W. Judies, India, Ohina, Pcni. 

Fossil, 10 sp. Eocene — . Brit., I^ranee, S. America. 

Su/)-ffrn7is, 7iaiichia, Gray. N. papilla, pi. YIII., fig. 3. Shell ventrieose, 
tliin, })erforated. W. Indies, Jlcd Sea, (fliina, N. Australia, Tasmania. 
Fort-, IP, Paris. 

Lamellabia, Montagu. 

Fjhjm., lamella, a thin plate. 

niarseuia, Leach. Corioeclla, Bl. 

Tapp, L. perspicua. PI. VI II., fig. 0. 

Shell ear-shaped ; thin, pcdlueid, fragile ; spire very small ; aperture 
larsre, patulous ; inner lip receding. No operc. 

Aaimal nmeli larger than the shell, which is entirely concealed by the 
reflected margins of the mantle ; mantle non-rctraetile, notched in front ; eyes 
al the outer bases of the tentacles. Lingual uncini 3, similar; or one very 
larg(^ 

Distr., 5 sp. Norwnv, Brit., Mcdit., New Zealand, Philippines. 

Fossil, 2 sp. Miocene — . Brit. (Crag.) 

Nabica, Bccluz. 

Si/n., vanicoro, Quoy. INlcrria, Gray. Lcucotis, Sw. 

T/pr, N. cancellata. PI. VJII., fig. 8. 

S/ipU thin, white, with a velvety epidermis; ribbed irrcgiilarly, and spi- 
rally striated ; axis perforated. Oj)cre. very small, thin. 

Animal, eyes at the outer base of the tentacles; foot wnth wing-like lobes. 

Distr., G sp. W. Indies, Nicobar, Vanikoro, Pacific. 

Fossil, 4 sj). Gault — (D’Orb.) Brit., Prance. 

Velutina, Pleming. 

Fli/m., vel'iitimis, velvety (from vellas, a fleece). 

Type, V. Itevigata. PI. Vlll., fig. 7- 

Shell thin ; w ith a velvety epidermis ; spire small ; suture deep ; aperture 
very large, rounded ; peristome continuous, thin. No operc. 

Animal with a large oblong foot ; margin of the mantle developed all 
round, and more or less reflected over the shell; gills 2; head broad; tentacles 
subulate, blunt, far apart ; eyes on prominences at their outer bases. Carni- 
vorous. Lingual dentition like trivia (fig. 15, B ). 
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Dm/;-., 4 sp. Britain, Norway, N. America, Icy sea to Kamtsehatka. 
liviiip: on stones near low water, and ranging to 30 fms. 

Fossilf 3 sp. Mioeeue — . Brit. 

Suh-(/onns. Otina (Gray). V. otis. SJipU minute, car shaped. Animal 
like vdiitina, hut with a simple mantle, arid very short tentacles. IV. and 
S. \V. Brit, coast ; inhahitiug chinks of rocks, between tidc-mai-ks (Forhc's). 

FAMILY II. PYllAMIDEJiLIDJE. 

Shrill spiral, tnrreted ; nucleus minute, sinistral ; aperture small ; columcUa 
sometimes uith one or more prominent plaits. Operculum horny, imbricated, 
nudus internal. 

Animal with broad car-shaped tentacles, often connate ; eyes behind tin- 
ten taclos, at their bases; proboscis retractile ; foot truncated in front; ton- 
gue unarmed. Species all marine. 

Several genera of fossil shells arc provisionally placed in this order, from 
their resemblance to eulima and ehemnilAa* Tornatclla, usually j)laced in or 
near this family, is opislJto-hranchiaie. 

Pyuamidella, Lam. 

Etym.^ dimunitive of pyramis^ a pyramid. 

Syn., obeliseus, llmnph. (P. dolabrata. PI. VIII., tig. 11.) 

Type, P. auris-cati. PI. Vlll., fig. 10. 

Shell slender, pointed, with numerous jdaited or level wliirls ; apex sinis- 
tra! ; columella with several plaits ; lip sometimes furrowed internally. Operc, 
indented on the inner side to adapt it to the columcUar plaits. The shell of 
the typical pjTamideUfc bears some resemblance to cancellaria, 

JDistr,, 11 sp. W. Indies, Mauritius, Australia. 

Fossil, 12 sp. Chalk ? — . France, Brit. 

Odostomia, Fleming, 1824. 

Etym., odoiis, a tooth, and stoma, mouth. 

T'y 2 )e, 0. plicata, PI. VIII., fig. 12. 

Shell subulate or oval-e, smooth ; apex sinistral ; aperture ovate ; peristome 
not continuous ; columcUa with a single tooth-like fold ; lip thin ; operculum 
homy, indented on the inner side. 

Elstr., sp. Brit., Medit., Red Sea, Australia. 

Fossil, 1^} SI).? Eocene — . Brit., France. 

Very minute and smooth shells, having the habit of rlssoce, and like them 
sometimes found in brackish water. They range from low water to 40 fms. 
The auimal is undistiuguishable from chemnitzia. 

* “ The Pijramidellida present subjects of much interest to the student of extinct 
molluscs ; numerous forms, bearing all the aspect of being members of this family, 
occur among the fossils of even the oldest stratified rucks. Many of them are gigantic 
compared with existing species, and the group, as a whole, may be regarded, rather 
as appertaining to past ages than the present epoch.” (Forbes.) 
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Chemnitzia, D’Orbigny. 

Etym.y named in honour of Chemnitz, a distinguished conchologist of 
Nuremburg, who published seven volumes in continuation of Martini’s Con- 
chy lien- Cabinet'* 1780-95. 

Syn.y turbonilla, Risso. Partheuia, Lowe. Pyramis and Jaminca, Br. 
Monoptigma, Gray. Amoura, MoUcr. 

TypCy C. elegantissima. PL Vlll., fig. 13. 

Shell slender, elongated, many- whirled ; whirls plaited ; apex sinistral ; 
aperture simple ; ovate ; peristome incomplete ; opercidum horny, sub-spiral. 

Animal^ head very short, furnished with a long, retractile proboscis ; ten- 
tacles triangular ; eyes immersed at the inner angles of the tentacles ; foot 
truncated in front, with a distinct meritum. 

Distr.^ Brit. (4 sp.), Norw'ay, Medit. Probably world- wide. Range from 
low water to 90 fms. 

Fossil, 180 sp. Permian — . Brit., France, &c. 

The “ mclanim” of the secondary rocks are provisionally referred to this 
genus. Those of the palmozoic strata to loxonema. 

Suh-genus. Fidimella, Forbes. E. scillcc, Scacchi. 4 Brit. sp. Shell 
smooth and polished ; columella simple ; apex sinistral. 

Eulima, Risao, 1826. 

Efym.y eulimia^ ravenous hunger. Syn., pasithea, Lea. 

Tyye, E. polita. PI. VIII., fig. 14. 

Shell small, white, and polished ; slender, elongated, with numerous level 
whirls ; obscurely marked on one side by a series of periodic mouths, which 
form prominent ribs internally ; apex acute ; aperture oval, pointed above ; 
outer lip thickened internally j inner lip reflected over the pillar. Operculum 
homy, sub-spiral. 

Animal, tentacles subulate, close, with the eyes immersed at their posttv 
rior bases ; proboscis long, rc'tractile ; foot truncated in front, mentum bi- 
lobed ; operc. lobe winged on each side ; branchial plume single ; mantle with 
a rudimentary siphonal fold. 

The eulimse creep with the foot much in advance of the head, w^hich is 
usually concealed within the aperture, the tentacles only protruding. (Forbes.) 

Eistr., 15 sp. Brit., Medit., India, Australia, Pacific. In 5 — 90 fms. 
water. 

Foss^il, 40 sp. Garb. ? — . Brit., France, &c. 

Suh-genus. Niso, Risso (=Bonellia, Desh.). N. terebellatus, Lam. sp. 
Axis perforated. 

Fossil, 8 sp. Eocene — . Paris. Eistr., 5 sp. China, W. America 
(Cuming). 

Sttlina, Fleming. 

Ex., S. astericola. PI. VIII., fig. 15. (Syn. stylifei’, Brod.) 
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Shelly hyaline, globular or subulate, apex tapering, styliform, nucleus 
siuistrul. 

Animal with slender, cylindrical tentacles, and small sessile eyes at theii 
outer bases ; mantle thick, reflected over the last whirls of the shell ; foot 
large, with a frontal lobe. Branchial plume single. Attached to the spines 
of sea- urchins, or immersed in living star fishes and corals. 

Distr., 6 sp. W. Indies, Brit., Philippines, Gallapagos. 

Loxonbma, Phillips. 

Etym., loTOs^ oblique, and nmna, thread ; in allusion to the striated sur- 
face of many species. 

Shell elongated, many- whirled ; aperture simple, attenuated above, effused 
below, with a sigmoidal edge to the outer lip. 

Eossily 75 sp. L. Silurian — Trias. N. America, Europe. 

Macrocheilus, Phillips. 

Etym., macros^ long, and cJieilos, lip. 

Shelly thick, vcntricosc, buccinoid ; aperture simple, effuse below; outer 
lip thin, inner lip wanting, columella callous, slightly tortuous. 

Type, M. arculatus, Selilotheim sp. Devonian. Eifel. 

Fossil, 12 sp. Devonian — Carboniferous. Brit.. Belgium. 

FAMILY III. CeeithiadA!. Cerites. 

Shell spiral, elongated, many -whirled, frequently varicose; aperture chan- 
nelled in front, with a less distinct posterior canal; lip generally expanded 
in tlie adult ; operculum horny and spiraL 

Animal with a short muzzle, not retractile ; tentacles distant, slender ; 
eyes on sliort pedicels, connate with the tentacles; mantle-margin with i 
rudimentary siphoiial fold ; tongue armed with a single series of median 
teeth, and three laterals or uncini ; marine, estuary, or fresh-water. 

Cekithium (Adans.). Bruguiere. 

Eiym,, ceration, a small horn. 

Type,, C. nodulosum. PI. VTIL, fig. 16. 

Shell turreted, many-whirled, with indistinct varices; aperture small, 
with a tortuous canal in front; outer lip expanded; inner lip thickened. 
Operculum horny, paucispiraL PI. VIII., fig. 16*. 

Distr,, above 100 sp. World-wide, the typical species tropical. Norway, 
Brit, Mcdit., W. Indies, India, Australia, China, Pacific, Gallapagos. 

Fossil 460 sp. Trias — . Brit., France, U. States, &c. 

Sub-genera, lihinoclavis, Sw. C. vertagus. Canal long, bent abruptly ; 
operc., sub- spiral. 

Bitiium, licach. C. reticulatum, H. VIII,, fig. 17. Small northern 
species, ranging from low-water to 80 fathoms. 
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Tri/)Iions, Deshaycs. C. perversiim, PI. VIIL, Up;. 18. 30 sp. Norway 

— Aiiistralia. Fossii. Eocene — . Brit., lYanee. Shell sinistral; anterior 
and i)osterior canals tubular. The third canal is only accidentally present, 
forniiiig part of a varix. 

Crrit hi apsis ^ Forbes. Ch tuberculare, Brit. Shell like hiffinm ; proboscis 
retractile ; operculum pointed, nucleus apical. Kange 4 — dO fms. 

PoTAMiDES, Brongniart. Fresh-water Cerites. 

E/pn/., pn/amas, a river, and ekios, species. 

T//pt\, Lauiarckii, Brong. (— (lerit. tuberculatum, Brard.) 

Air., P. niixtus. PI. VIII., fig. 19. 

Sf/ji , tym])anotomus, Klein, C. fuscatum, Africa. PirencUa, Risso, (1. 
mammillatum, PI. VlIJ., fig. 22. 

S/wk like ccrithium, but without varices^ in the very 
numerous tyj)ical fossil species ; epidermis thick, olive- 
brown ; opercidum orbicular, many-whirlcd. 

Bistr.^ old world only P Africa, India. In the mud 
of the Indus they arc mixed with sp. of ampuUaria, 
vciius, purpura, vulsella, &c. (Major W. E. Baker.) 

Fossil (sp. included with ccrithium) Eocene — . 
Euroj)e. 

Siih-geuera. Cerithldea. Sw., C. dccoUata, PI. VIII., 
fig. 24. Aperture rounded : lip expanded, flattened. 
Inhabit salt-mai*shes, mangrove swamps, and the mouths 
of rivers ; they arc so commonly out of the water as to 
have been taken for land-shells. Mr. Adams noticed 
them in the frcali- waters of the interior of Borneo, 
^ , eTeei)ing on poutederia and sedges ; they often suspend 

j^. tentu la. glutinous threads, fig. 78 . 

Dtsir. India, Ceylon, Singapore, Borneo, Philippines, Port Essington, 
Tnrbralia, Sw. Cerith, Telescopium, PI. YTIL, fig. 21. 

NteU pyramidal ; columella with a prominent fold, more or less continuous 
t ('Wards the apex ; and a second, less distinct, on the basal front of the whirls 
(as ill nerhiaa^ fig. 79). India, N. Australia. 

7 '. fclcsropiiun is so abundant near Calcutta, as to he used for burning 
into lime , great heaps of it are first eximsed to the sun, to kill the animids. 
They have been brought olive to England (Benson). 

Fprazns, Montf. Ccrit, palut-tre, PI, VIII., fig. 20. 

Shall with numerous indistinct varices 3 canal straight, often tubular ; 
outer lip expanded. India, N. Australia. 

Cerith radulum and granulatum of the W. African rivers approach very 
ncarl) the fossil potamideSf but they have numerous varices. 

* C. obtusa, Lain. sp. copied from Adams. 
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hahipanm^ Gray (batillaria, Cantor). Ccrith, zoiialc. PI. VIII., 23. 

Shell without varices, canal straight. Chiisau. 

The fossil potamidcs dccassatus, Drug., of tlic Paris hasin, resembles thi'? 
section, and retains its spiral red bands. 

Nerin^ea, Defrance. 

Eli/m.^ Dereix, a sea-nymph. 

Ex., N. traehea. l"ig. 79. 

Shell elongated, maiiy-whirled, nearly cylindrical ; aperture 
channelled in front ; interior with continuous ridges on the co- 
lumella and whirls. 

Fossil, 150 sp. Inf. oolite — IT. chalk. Brit., France, Ger- 
many, Sjjain, and Portugal. They arc most abiuidant, and attain 
the largest size to the south ; and usually occur in calcarious 
sti’ata, associated with shallow- water shells. (Sharpe.) 

Sttb-f/encra. 1 . Neruiesa. Folds simple : 2 — 3 on the (jo 
hunclla ; 1 — 2 on the outer wall ; colimicllu solid, or perforated. 

Above 50 sp. 

2. Nci'itiella (Sharpe), columella solid; folds sira 2 )lc ; co- 
lumellar, 0 — 1 ; outer wall 1. 

3. Tt'ochaliit (Sharj)e), columella perforated, with one fold ; 
outer wall simj)le, or thickened, or with one fold ; folds simple. 

4. Flygmalls (Sharp(‘), columella solid or perforated, usually 

with 3 folds ; outer wall with 1 — 3 folds, some of them com- 
plicated in form. Fig. ry.* 

? Fastigiella, Reeve. 

Type., F. eariiuda. Reeve. 

Shell like turritella; aperture with a short canal in front (Mus., Cuming, 
and Brit. M.). 

Apohritais, Aldrovandus. 

Etpm., aporrhais (Aristotle) “ spout-shell” from aporrheo, to How away. 

S)pi., chenopus Phih'iipi. 

Type, A. pes-pelecani. PI. TV., fig. 7, and fig. SO. 

Shell with an elongated spire ; whiiis numerous, tubcrculated ; aperture 
naiTOW, with a short canal in front ; outer lip of the adult expanded and lobed 
or digitated ; operc. pointed, laincUar. 

Anmal with a short broad muzzle ; tentacles cylindrical, bearing the eyes 
on prominences near their bases, outside ; foot short, angular in front ; 



* Fig. 79. Neriinca trachea, Desl., partly ground down to shew the form of the 
interior. Bath oolite, llanville. Communicated by John Morris, Esq. 


G3 
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branchial plume single, long; lingual ribbon linear; teeth single, hooked, 
denticulated ; uucini 3, the first transverse, 2 and 3 claw-shaped. 



Fig. 80. » 

IHfsir.t 3 sp. Labrador, Norway, Brit., Medit. W. Africa. Range, — 
100 fins. 

Fossil ; see Ptnneeras and Fasiellnria ; above 200 species, ranging from 
the lias to the chalk, probably belong to this genus, or to genera not yet 
constituted. 

Strutiiiolaria, Lain. 

Eif/m., struthiOf an ostrich (-foot), from the form of its ajierture. 

T^pe, S. straminea, PI. IV., fig. 6. 

Shell turreted ; whirls angular ; aperture truncated in front ; columella 
very oblique ; outer lip proiniueut in the middle, reflected and thickened in 
the adult ; inner lip callous, expanded ; operculum claw-shaped, curved in- 
wards, i^ith a projection from the outer, concave edge. 

Animal with an elongated muzzle ? tentacles cylindrical ; eye-pedicels 
short, adnatc with the tentacles, externally ; foot broad and short. (Kieuer.) 

Distr.y 5 sp. Australia and New Zealand ; where alone it occurs sub- 
fossil. 

FAMILY IV. MELANIADiE. 

Shell spiral, turreted; with a thick, dark epidermis; aperture often 
channelled, or notched in front ; outer lip acute ; operculum homy, spiral. 
The spire is often extensively eroded by the acidity of the water in which the 
animals live. 

Ammal with a broad non-retractilc muzzle ; tentacles distant, subulate ; 
eyes on short stalks, united to the outer sides of the tentacles ; foot broad and 
short, ang^ilated in front ; mantle-margin fringed ; tongue long and linear, 
with a median and 3 lateral series of hooked multi-cuspid teeth. Often 
viviparous. Inhabiting fresh-water lakes and rivers throughout the warmer 
parts of the world. Only fossil in Britain, 

* Fig. 80. Aporrhais pes-pelecani, L., from a drawing by Joshua Alder, Esq , in 
the ‘‘British Mollusca.*' 
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Melania, Lam. 

Etym., Melama^ blackness (from mclas). 

Type^ M. amarula. PI. VIII., fig. 25. 

Syn, Tliiara, Megerle. Pyrgula, Crist. 

Shell turreted, apex acute (uuless eroded) ; whirls ornamented with strijc 
or spines ; aperture oval, pointed above : outer lip sharp, sinuous ; operculum 
subspiral. PI. VIII., fig. 25*. 

Distr., 100 sp. S. Europe, India, Philippines, Pacific Islands. Distinct 
groups in the southern states of N. America. 

Fossil, 25 sp. Eocene — . Europe (v. chemmtzid). 

Sub-genera. Melanatria, Bowdich. M. fluminca* PI. VIII., fig. 20. 
Aperture somewhat produced in front; operculum with rather numerous 
whirls. This section includes some of the largest sp. of the genus, and is well 
typified by the fossil, M. Sowerbii (cent, melauoides, Sby.) of the Woolwich 
sands. Old World, India, Philippines. 

Vibex, Oken, V. fuseatus, PI. VIII., fig. 29. V. auritus. W. Africa. 
Whirls spirally ridged, or inuricated; aperture broadly channelled in front. 

Ceriphasia, Sw., C. sulcata. N. America. Aperture like vibex ; slightly 
notched near the suture. 

HemuinuSi Sw., II. lincolatus. W. Indies. Aperture channelled in 
front. 

Sw. (lo. Lea. Glottella, Gray.) M. fluviatilis. PI. Mil., 
fig. 27. U. States. Aperture produced into a spout in front. 

Melatoma, Anthony (not Sw.) M. altilis. Shell like anculotus ; with a 
deep slit at the suture. U. States. 

Anculotus, Say. A. praemorsus. PI. VIII., fig. 28. Shell globulaj- ; 
spire very .short ; outer lip produced. U. States. 

Amnicola, Anthony. A. isogona. PI. IX., fig. 23. U. States. 

? Fachystoma, Gray. M. marginata. Eocene. Paris. Peristome thick- 
ened externally, all round. 

Paludomijs, Swainson. 

Etym., palus, a marsh, and domus, home. 

Syn., tanalia. Gray. Hemimitra, Sw. 

Type, P. aculcatus, Gm. sp. PI. IX., fig. 34. 

Shell, turbinated, smooth or muricated; with wavy stains beneath tlie 
olive epidermis ; spire small, usually eroded ; open;, homy, lamellar, nucleus 
extern^. Animal like melania ; mantle-margin fringed (Eydoux). 

Distf., 10 sp. Ceylon (Himalaya ?) in the mountain-streams, sometimes 
at an elevation of 6,000 feet. The Himalayan sp. {melania conica, Gray, 

* Tbis is a good section of melania, but Mr. Gray’s type does not well represent it, 
being more like a pirena in the form of its aperture. 
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liommiira retiisa, Sw., and several others), referred to this genus, have a 
co w centric operculum, like •paludina. 

Mklanopsis, Lam. 

M. buccinoidcs, I\l. costata. PI. V7II., fig. 30. 

SIh'II ; body-whirl elongated ; sjure short and pointed ; aperture distinctly 
notched in front; inner lip callous; operculum sub-spiral. 

Uf.sir., 20 sp. Spain, Asia Minor, New Zealand. 

/•'o,y,s//, 25 sp. Eocene — . Europe. 

Sitlj-ffnim. Pireua, Lam. (faiuius, Moiitf.) P. atra. PI. VIII., fig. 31. 
Sjiin' elongated, many whirled; outer lip of the adult produced. 

J)ts(r.. 4 sp. ? S. Africa, Madaga'^car, Ceylon, Philippines. 

FAMILY V. TijnRiTKi.LiD.E. 

tubular, or spiral ; upper part 2)artitioncd off ; aperture simple ; 
njx'reiilnni horny, many-\A hirled. 

Au'nu'd u ith a short muzzle ; eyes immcr.scd, at the outer bases of the 
ti'ulaeles; mantle-margin fringed ; foot very short ; branchial plume single ; 
tongue annt'd. 

Tuiiktti''lla, Lam. 

Fsti/m.., diminutive of tiirris, a tower. 

Si/, 1 .. tcrebcllum, toreula, zaria and eglisia. Gray. 

Ti/pc\ T. imbrieata. PI. IX., fig. 1. 

Shtdl elongated, many-whirled, spirally striated ; aperture rounded, mar- 
gin tlr.n ; operculum horny, many-whirled ; w'ith a fimbriated margin. 

Jnlmdl with long, subulate tentacles; eyes slightly prominent; foot 
Irimcnlcd in front, roiuided behind, grooved beneath; branchial plume very 
long , lingual ribbon minute ; median teeth hooked, denticulated ; uueiiii 3, 
siu-rnlatcd. Carnivorous ? 

D/sfr., 50 sj). 'VYorld-widc. Panging from the Laminarian Zone to 100 
fjn>. W. Indies, U. States, Brit. (1 sp.), Iceland, Medit., W. Africa, China, 
Ausiraliu, W. America. 

Fossil, 170 sp., Neoconiian — . Brit. &c., S. America, Australia. 

Sdh-genera. Proto, Befr., P. cathedralis, PI. IX., fig. 3, aperture trun- 
cated below. 

Mesaha, Gray, M. sulcata (var.) PI. IX., fig. 2. Greenland— S. Africa. 

Fossil, Eocene. Brit., Franee. 

? Aclis, Loven. 

Eti/in., A, without, Heis, a projection. 

Spn., alvania, Leach (not Risso). 

Type, A. perforatus, Mont. PI. IX., fig. 4. 

Shell minute, like turritella ; spirally striated ; aperture oval ; outer lip 
prominent ; axis slightly rimate ; operculate. 
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Anhnal with a long retractile ])roboscis ; tentacles close together, slender, 
inflated at tlie tips ; eyes immersed at tlui bases of the tentacles ; opcrc. lobe 
ample;, unsymmctj'i(;al ; foot truncated in front. Ranges to 80 fathoms water. 
3 Bj’it. sp. Norway. 

Fossil. P sp., Miocene — . Brit. (Crag). 

C.ECUM, Fleming. 

Siju.., corniculiiui, INIuiister. Brochus, Broun. Odontidium, Phil. 

Tifpi\ C. trachea, PI. IX, fig. 5. Young sp., fig. 6. 

Shell at first diseoidal, becoming decollalcd when adult ; tubidar, cylindri- 
cal, arched ; aperture round, entire ; apex closed by a mamrnillated septum. 
Opere. homy, maiiy-wliirled. Lingual teeth, 0 ; unciiii, 2, the inner broad 
and serrulated. 

Dislt\, Brit., 2 sp., 10 fathoms. Medit. 

Fossil, 4 sp. Eocene—. Brit., Castclarquato. 

Vermetvs, Adanson. Worm-sheU. 

Syn., siphoninm, Gray. Serpiiloides, Sassi. 

Types, V. lumbri(;alis, PI. IX., fig, 7. 

Shell tubular, attached ; sometimes regularly spiral when young ; always 
irregular in its adult growth ; tube repeatedly partitioned off ; aperture round ; 
oi)erc. circular, concave externally. 

JHslt., Portugal, Medit., Africa, India. 

Fossil, 12 sp. Neocomiau — . Brit., France, &c. 

F Siih»yenns. Spiroylyphns, Baud. S. spirorbis Dilhv. sp., irregularly 
tubulai’ ; attached to other shells, and half bmied in a furrow which it makes 
as it grows. Perhaps an annclidc ? 

SiLiauAitiA, Brug. 

Efym., siliqua, a pod. 

Type, S. anguina, PI. IX., fig. 8. 

Shell tubular; spiral at first, irregular afterwards,'* tube with a continuous 
longitudinal slit. 

Tiistr., 7 sp, Medit., N. Australia. Found in sponges. 

Fossil, 10 sp. Eocene — . France, &c. 

ScALARiA, Lam. 'VVeutle-trap. 

Etym., scalaris, like a ladder. Type, S. pretiosa, PI. IX., fig. 9 (== T. 
sealaris, L.) 

Shell, mostly pure white and lustrous ; tiureted ; many- whirled ; whirls 
round, sometimes separate, ornamented with numerous transverse ribs ; aper- 
ture round ; peristome continuous. Opcrc. horny, few* whirled. 

Animal a retractile proboscis like mouth; tentacles dose together, 
long and pointed, with the eyes near their outer bases ; mantle-margin simple, 
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with a rudimentary siphonal fold ; foot obtusely triangular, with a fold {men- 
izm) in front. Lingual dentition nearly as in bulla ; teeth 0 ; uncini nume- 
rous, simple ; sexes distinct ; predacious ? Range from low water to 80 
fathoms. The animal exudes a purple fluid when molested. 

Disir., nearly 100 ap. Mostly tropical. Gretiiilaud, Norway, Brit., 
Medit., W. Indies, China, Australia, Pacific, W. America. 

Fossili nearly 100 sp. Coral-rag — . Brit., N. America, Chile, India. 

FAMILY VI. Litouinid.i'. 

Shell spiral, turbinated or depressed, never pearly ; apcrtui-c roundc.i ; 
peristome entire ; opcrculimi horny, pauci-spiral. 

Anhnnl with a muzzle-shaped head, and eyes sessile at the outer bases of 
the teutaelcs ; tongue long, armed with a median scries of broad, hooked teeth, 
and 3 oblong, hooked uncini. Branchial plume single. Foot with a linear 
diijdication in front, and a groove along the sole. Mantle with a rudimentaiy 
siphonal caual ; operc. lobe appeudaged. 

The species inhabit the sea, or brackish water, and are mostly litoral, feed- 
ing on algaj. 

LiTOBiNA, Ferussac. Periwinkle. 

Eti/m.i lifus, the sea- shore. 

T^pe, L. litorea, PI. IX., fig. 10. 

Shell turbinated, thick, pointed, fmv-vvbirloil ; aperture 
rounded, outer lip acute, columella rather flattened, imperforate, 
operculum pauci-si)ii’al, fig. 81. Lingual teeth hooked and tri- 
lobed ; uncini hooked and deiitated. 

40 sp. Tlie jjerivsiukles arc found on the sea-shore, in 
all parts of the world. In the Baltic they live within tlie in- Fig. 81. 
fluence of fre.sh- water, and frequently become distorted ; similar monstrosities 
are found in the Norwich crag. 

The eommon sp. (A. htorea) is oviparous ; it inhabits the lowest zones of 
sea-weed between tide-marks. An allied sp. {L. rudis) frequents a higher 
region, where it is scarcely readied by the tide ; it is viviparous, and the 
young have a hard shcU before their birth, in consequence of which the species 
is not eaten. The tongue of the periwinkle is two inches long ; its foot is 
dirided by a longitudinal line, and in walking the sides advance alternately. 
The periwinkle and trochus are the food of the thrush, in the Hebrides, during 
winter. 

Fossil^ 10 sp? Miocene — . Brit., &c. It is probable that a large pro^Kir- 
tion of the oolite and cretaceous shells referred to turhOy belong to this genus, 
and especially to the section tectaria. 

Sub-genera, Tectaria, Cuvier, 1817 (= PagodeUa, Sw.) L. pagodus, 
PI. IX., fig. 11. Shell muricated or granulated ; sometimes with an umbilical 
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fissure. Operc. with a broad, membranous border. W. Indies, Zanzibar, 
Pacific. 

Modulus, Gray (and nina, Gray) M. tectum, PI. IX., fig. 13. Shell tro- 
chiform or naticoid ; porecUanous ; colimiella perforated ; inner lip worn or 
toothed ; opcrc. homy, many-whirlcd. Disir., Pliili])pines, W. America. 

Fossarus (Adans.) Philippi. F. sulcatus, PI. IX., fig. 12. Spi., pha- 
sianema. Wood. Shell perforated ; inner lip thin; operc. not spiral. Distr., 
Modit. Fossil, 3 sp. Miocene — . Drit., Medit. 

Bisella, Gray. Lit., mclanostoma, PI. IX., fig. 14. Shell trochiforiii, 
with a flat or concave base ; whirls keeled ; apeHure rhombic, dark or varie- 
gated, operc. pauci-spiral. Distr., N. Zealand. 

SoiJVRiUM, Lam. Stair-case shell. 

Ftym., solarium, a dial. 

Syn., architcctoma, Doltcn. Pliilippia, Gnvy. Ildicocrj^flus, D’Orb ? 

Tyye,, S. perspectivum, PI. IX., fig. 15. 

Shell orbicular, depressed ; umbilicus wide and deep ; aperture rhombic ; 
peristome thin ; operculum homy, sub-spiral. 

The spiral edges of the whirls, seen in the umbilicus, have been fancifully 
compared to a winding stair-case. 

Distr., 25 sp. Tropical seas. Medit., E. Africa, India, China, Japan, 
Australia, Pacific, W. Ameri(!a. 

Fossil, 56 sp. Eocene — . Brit., &c 26 other s]). (oobtes — chalk,) are 
provisionally referred to this genus; the cretaceous sp. arc nacreous (v. 
trochus) . 


Sub-genera. Torinia, Gray. T. c)'liudracea, opcrc. conical, 
multi-spiral, with projecting edges, fig. 82. Living, New Ire- 
land. Fossil, Eo(;ene. Brit. l*aris. 

Omalaxis, Desh. (altered to bifrontia) S. bifrons, discoidaJ, 
the last whirl disengaged. 6 sp. Eocene, Paris, Brit. 

? Orbis, Lea. Discoidal, whirls quadrate. Fossil, Eocene, 
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? Phorus, Moiitf. Carrier-shell. 

Etym., yhoreus, a carrier. 

Syn., onustus, Humph., Xenophoras, Fischer. 

Examples, P. conchy liophorus. Bora. P. cormgatus, PI. X., fig. 1. 

Shell trochiform, concave beneath ; whirls flat, with foliaceous 
or stellated margins, to which shells, stones, &c., are usually 
affixed ; aperture very oblique, not pearly ; outer lip thin, much 
produced above, receding far beneath. Operc. homy, imbricated, 
nucleus external (as in purpura and paludomus,) with the trans- 
verse scar seen through it, fig. 83, (Mus. Cuming.) 

* Operculum of S. patulum, Lam. firom Deshayes. 



Fig. 83. 
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Anirml with an elongated (non-retractilc ?) proboscis ; tentacles long and 
slender, with sessile eyes at their outer basest sides plain; foot narrow, 
elongated behind. (Adams.) llelated to seal aria ? 

Most of the phori attach foreign substances to the margins of their shells, 
as they grow ; partieular species affecting stones, whilst others [)refer shells or 
corals. They are called “ mineralogists,” and “ conchologists,” by collectors ; 
P. Solaris and P. indicus arc nearly or quite free from these disguises. They 
arc said to frequent rough bottoms, and to scramble over the ground, like the 
stroinbs, rather than glide evenly. 

DiMr., 9 sp. W. Indies, India, Malacca, Philippines, China, W. America. 

Fossil, 1 5 sp. Cludk r — Eocene — . Brit., France. Shells extremely like 
the recent phorns, ai-c met with even in the carl), limestone. 

Lacuna, Turton. 

Elf/m., lacuna, a fissure. 

Ti/j)c, L. [)alliJula, PI. IX., fig. 16. Syn., medoria, Gray. 

Shell, turbinated, thin ; aperture semi-lunar ; columella flattened, with 
an umbilical lissiire. Opcrc. pauci-spiral. 

Animal, opcrculigerous lobe furnished with lateral wings and tentacular 
fllamiiiits. Teeth, 5 cusped ; uncini 1, 2 dentated, 3 simple. Spawn ipotheca) 
vermiform, thick, semicircular. Range, low- water — 50 fathoms. 

Eisir., Northern shores, Norway, Brit., Spain. Fossil, 1 sp. Glacial 
beds, Scotland. 

? Litiopa, Rang. 

Eiyni., liios, simple, ope, aperture. 

Type, L. bombix. PI. IX., fig. 24. 

Shell minute, pointed ; aperture slightly notched in front ; outer lip sim- 
])lc, thin ; inner lip reflected. Opcrc. spiral. 

Eisir., Atlantic, Mcdit., on floating sca-wced, to which they adhere by 
threads. Fossil, 1 sp. Miocene (Crag.). 

Rissoa, FremenviUc. 

Flym., named after Risso,* a French zoologist. 

Type, R. labiosa, PI. IX., fig. 17. Syn., cingula, Flem. 

Shell minute, white or homy ; conical, pointed, many -whirled ; smooth, 
ribbed, or cancellated ; aperture rounded ; peristome entire, continuous ; outer 
lip slightly expanded and thickened. Operc. sub-spiral. 

The animal has long, slender tentacles, with eyes ou small prominences 
near their outer bases ; the foot is pointed behind ; the opcrculigerous lobe 
has a wing-like process and a filament {cirrus) on each side. Lingual teeth 
single, sub-quadrate, hooked, dentated ; uncini 3 ; 1 dentated, 2, 3, claw- 

* It is much to be regretted that some modern naturalists have tried to find out 
and bring into use the obscure genera of llisso, and the worthless fabrications of Mont- 
fort and Rafinesque, which had better have remained unknown. 
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bliaped. They range from high-water to 100 fathoms, hut abound most in 
shallow w^ater, near shore, on beds of facm and zostna. 

Distr., about 70 sp. Universally distributed, but most abundant in the 
north temperate zone. N. America, W. Indies, Norw'ay, Brit., Medit., Cas- 
])ian, India, &c. lilssoa yarva adlicres to sea -weeds, by threads, like litiopa 
(Gray). 

Fossil, 100 sp. Permian — . Brit., Prance, &c. 

Snb-geuera. Mssohm, D’Orb. A])crture ehaniielled in front. Living and 
Fossil (10 sp. Bath oolite. — \\v\i.)=Tvba, Lea? America. 

Ilydrobin, Hartm. ( — Palmliuella, Loven. Paludesiriiia, Il’Orb.) Shell 
smooth ; foot rounded behind ; operc. lobe without fillimcnt. Tyi^e, litorina 
ulvfc, PI. IX., fig. 18. Fossil, 10 sp. Wealden — . Brit., Ac. 

Syncera, Gray (Assiminca, Lcaeli). S. hepatica. Shell like Ilydrobia; 
tentacles connate with the eye pedicels, which equal them in length. Teeth 
5 — 7 cuspedj iinciui 1, 3, deiitated, 3 rounded. Bistr., brackish w^ater. 
Bril,, India. 

Nemtdtira, Benson. N. deltm. PI. IX., fig. 21. Aperture contracted; 
peristome entire. Operc. pauci-spiral. Fossil, eocene. Isle of Wight. 

defreysia, Alder (=llissoella, Gray, MS.), J. diajihana. Shell minute, 
translucent. Operc. semilunar, imbricated, with ajirojection from the straight, 
inner side. (PI. IX., fig. 10.) Head elongated, deeply cleft, and produced 
into two tentacular processes ; mouth anncrl with deuticulated jaw's, and a 
spinous tongue ; tentacles linear, eyes far behind, prominent, only visible 
through the shell ; foot bi-lobed in front. 2 sp. Brit. On sea-weed, near 
low^ water (Alder). 

Skenea, Fleming. 

Flym., named after T)r. Skene of Aberdeen; a cotemportfry of Linmeus. 

&/n., delpbinoidca. Brown. 

Type, S. plaiiorbis, PI. IX., fig. 20. 

Shell minute orbicular, dejiressed, few-whirled ; peristome continuous, 
t'utire, round. Operc. pauci-spiral. Animal like rissoa, foot rounded behind. 
Found under stones at low-water, and amongst the roots of corallina offici- 
nalis. 

Disir., ? sp. Northern seas. Norwny, Brit. 

? Tjiuncatella, Risso. Looping-snail. 

Type, T. truncatula. PI. IX., fig. 25. (Mus., Hanley.) • 

Shell minute, cylindrical, triiiicatcd ; whirls striated transversely ; aper- 
tiure oval, entire ; peristome continuous. Operculum sub-spiral ! 

Animal with short, diverging triangular tentacles ; eyes centrally behind : 
head bi-lobed; foot short, rounded at each end (Forbes). 

The truncatella; are found on stones and sea-w^ecjds between tide-marks, 
and survive many wrecks out of the water (Lowe). They walk by contracting 
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tlie space between their lips and foot, like tbe geometric caterpillars (Gray). 
They are found semi-fossil, along with the human skeletons in the modem 
limestone of Guadaloupe. 

Distr.y 15 sp. "W. Indies, Brit., Medit., Rio, Cape, Mauritius, Philippines, 
Australia* Pacilic (Cuming). 

? Lithoglypiius, Mcgerle. 

Type, L. fuscus. PI. IX., fig. 22. 

SJiell nalicoid, often eroded ; whirls few, smooth ; aperture large, entire ; 
peristome continuous, outer lip sharp, inner lip callous \ umbilicus liniate ; 
epidermis olivaceous; ^operculum pauci-spiral. 

Disir., sp. Europe, Oregon. 

FAMILY VII. Paludtnid^. 

Shell conical or globular, with a thick, olive-green epidermis ; aperture 
rounded ; peristome continuous, entire ; operculum homy or shelly, normally 
concentric. 

Animal with a broad muzzle ; tentacles long and slender ; eyes on short 
podieds, outside the ientades. Inhabiting fresh-waters in aU parts of the 
world. 

Paludina, Lam. River-snail. 

jEiym., palus (paludis) a marsh. Syn., vivipams. Gray. 

Type, P. Listeri. PI. IX., fig. 26. (P. vivipara, fig. 61.) 

Shell turbinated, with round w'hirls ; aperture slightly angulai’ behind ; 
jMjristome continuous, entire ; operc. horny, coucentric. Animal with a long 
muzzle, and very short eye-pedicels ; neck with a small lappet on the left side, 
and a larger on the right, folded to form a respiratory siphon ; gill eomb-like, 
single ; tongue short ; teeth single, oval, slightly hooked tmd denticulated ; 
uncini 3, oblong, denticulated. The paludinm are vivii)arous ; the shells of 
the young are ornamented with spiral rows of epidermal cirri. 

Distr,, 60 sp. Rivers and lakes throughout the N. hemisphere ; Block 
sea, Caspian. 

Fossil, 60 sp. Weald — . Brit., &c. 

Ssib-genus. Bithinia (Pridcaux), Gray. B. tcntacnlata, PI. IX., fig. 27. 
Shdl small ; operc. sheUy. Animal oviparons ; with only one neck-lappet, 
on the right side. The bithinim oviposit on stones and aquatic plants ; the 
female lays from 30 to 70 eggs in a band of three rows, cleaning the surface 
» as she proceeds ; the young arc hatched in three or four weeks, and attain 
their full growth in the second year (Bouchai*d). 

Ampullabia, Lam. Apple-snail, or idol-shdl. 

Etym,, ampulla, a globular fiask. 

.Er., A. globosa, PI. IX., fig. 30. Syn., pachylabra, Sw. 

Shell globular, with a small spire, and a large ventricose body -whirl ; 
peristome thickened and slightly reflected. Operc. shelly. 
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Animal with a long incurrent siphon, formed by the left neck-lappet ; 
left gill developed, hut much smaller than the right* ; muzzle produced into 



Pig. 84.t 


two long tentacular processes ; tentacles extremely elongated, slender. Inha- 
bits lakes and rivcjrs throughout the warmer parts of the world, retiring deep 
into the mud in the dry season, and capable of surviving a drought, or removal 
from the water for many years. In the lake Mareotis, and at the month of 
the Indus, ampullarim are abundant, mixed with marine sheUs. Their eggs 
arc large, inclosed in capsules, and aggregated in globular masses. 

Distr.y 50 sp. S. America, West Indies, Africa, India. 

Sub-genera. Fomus, Humph. A. ampuUacea. Operc. homy. 

Marisa, Gray (ceratodes, Guilding). A.^cornu-arietia. PI. IX., fig. 31. 
Operc. horny. Shell discoidal. 

AsolenCy B’Orb. A. platoc. Animal without a respiratory siphon ; operc. 
shelly. Distr., S. America. 

LanisteSy Montf. A. bolteniaiia, L., PI. IX., fig. 32. Shell reversed, 
umbilicated, peristome thin ; operc. horny. Distr., W. Africa, Zanzibar, 
Nde. 

MeladomuSy Sw. Paludina olivace^ Sby. Shell reversed, imperforate ; 
peristome thin j operc. horny. 

PAmphibola, Schumacher. 

Syn.y ampullacera, Quoy. Thallicera, Sw. 

* The ampnllaria is said to have a pulmonic sac in addition to its gills (Gray, 
Owen), but we have not met with specimens sufficiently well preserved to exhibit it. 
It would be Tery desirable to examine the amp. comu-arietis, in which, probably, 
the gills are symmetrical, as in the cephalopods. 

t Fig. 84. Ampullaria canaliculata, Lam. (from D’Orb.) South America. The 
branchial siphon ( 5 ) is seen projecting from the left side ; 0 , operculum 



140 


]yiANUAL OF THE MOLLUSCA. 


Tifpe, A. australis, PI. IX., fig. 33. 

Shell globular, witli an uuevcu, battered, surface ; columella fissured ; 
outer lip ebauiiclled near the suture ; operc. horny, sub-spiral. Animal \N'ith- 
out tentacles ; eyes placiid on round lobes ; air-breathing ; respiratory cavity 
closed, except a small valvular opening on. the right side; a large gland oeeu- 
])ics the jiosition of the gill of paludina ; sexes united (Quoy). Mr. Gray 
])laces this genus amongst the true jmlmonrfera. 

Disir.y 3 sp. Shores of New Zealand and the Pacilie Islands. The living 
shells sometimes have serpula attached to them (Cuming). They are eaten 
by the New Zealanders. 

Valvata, Miiller. Valve-shell. 

U)/pes, V. pisciiialis, PI. IX., fig. 28. V. cristata, PI. IX., fig. 29. 

Shell turbinated, or diseoidsil, uiiibilicated ; whirls round or keeled ; aper- 
ture not modified by the last wliirl ; peristome entire ; opere. horny, multi- 
spiral. 

Animal with a produced muzzle ; tentach^s long and slender, eyes at their 
outer bases ; foot bi-lobed in front ; branchial plume long, pectinated, jiarti- 
ally exserted on the right side, when tin; animal is walking. Lingual teeth 
broad ; uncini 3, lanceolate ; all hooked and denticulated. 

Disir., C sp. Brit., N. America. 

Fossil, 10 sp. 'W^ealden — . Brit., Belgium, &c. 

FAMILY VIII. Neritid.I). 

Shell thieh, semi -globose ; spire very small ; cavity simple, from the 
absoiptioii of the internal portions of the whirls ; apert ure scmi-lunate ; eolu- 
mellar side expanded and flattened ; outer lip acute. Operculum shelly, sub- 
spiral, articulated. ^ 

At each end of me columella there is an oblong muscular impression, 
connected on the outer side by a ridge, on which the operculum rests ; within 
this lidge the inner Ijiyers of the shell are absorbed. 

Animal with a broad, short muzzle, and long slender tentacles ; eyes on 
prominent pedicels, at the outer bases of the tentacles ; foot oblong, triangular. 
Lingual dentition similar to the Uirhinida, Teeth 7 ; uncini very numerous. 



* Fig. 85. Nerita polita, L. (from Quoy and Gaimard) New Ireland. 
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Nerita, L. Ncritc. 

Etym. Keritrs^ a sea -snail, from nereis. 

Type, N. n'^tnlnta, PI. IX., fi". 35. 

ShrJI tliick, smooth or spirally groovcid ; epidermis horny ; outer lip 
thickened and sometimes deiitieiilated within ; columella broad ^ ^ 

and flat, with its inner edge straight and toothed; opcrc. ^ 

shdly, fig. 8G. 

Dhtr.^ llfi sp. Nearly all wanri seas. W. Indies, Il{‘d 
Sea, Zanzibar, Philippines, Australia, Pacific, W. America, 

(Cuming). Fig. Sfi.* 

Fossil^ GO s]). la’as — . llrit. &:c. Tlie ])aheozoic iicrites arc* referred by 
D’Orbigny to turbo, vat ‘tea, &(•. N. baliotis is a piluopsis. 

Sub -you era. Nuritowa, Alorris, 1849. N. sinuosa, Shy. Portland stone, 
Swindon. (M us., Lowe). Shell ventrieosc, thick; aj)ex eroded; aperture 
with a notch in the middle of the outer lip. Casts of this shell an* common, 
and exhibit the condition of the interior charaet eristic of all the vmtes ; it 
was probably fresh -water. 

Nrntopm, Grateloup. N. radnla, PL VIII., fig. 9. Shell likt* nerita : 
inner lij) nitli a single notch in the centn;. 

Distr., 1 s]). Pacific. Fos.sil, 20 sp. Trias ? Brit., Fj’anci', Ac. 

relates, ^lontf. N. perversa. Cm. PI. IX., fig. 3G. Inner lip very 
thick andcaUous; outer lip prolonged behind, and partially enveloping the 
spire. 

PiLicoLUs, (Cookson) J. Sowerby. 

Etym., pUeohis, a little cap. 

Type, P. ])Iicatns, PI. IX., fig. 37, 38. 

Shell limj)(‘t-like above, ^^ith a sub-central apex ; en^eave beneath, with a 
small semi-lunar aperture, and a columellar disk, surrounded by a broad con- 
tinuous peristome. 

Distr., marine ; only known as fossils of the Bath oolite;, Ancliffe, and 
Mincliiidiampton, 3 sp. P. veriioides is a ncritiiia. 

Nerittxa, Lam. Fresh-water ncritc. 

E.vamples, N. zebra, PI. IX., fig. 39. N. crepidnlaria, PI. TX., fig. 40. 

Shell rather thick at the apertin-c, but extensively absorbed inside; outer 
lip acute; inner straight denticulated; ojierc. shelly, with a flexible border ; 
slightly toothed on its straight edge. 

Animal like nerita ; lingual teeth ; — median, minute ; laterals 3, 1 large, 
sub-triangular, 2, 3, minute ; uneiiii about GO, first verj' large, hooked, denti- 
culated ; the rest equal, narrow, hooked, denticulated. 

The neritinae an; small globular shells, ornamented with a great variety 
of black or puiqile bands and spots, covered with a polished horny epidermis 



Fig. 8G. Operculum of N. peloronta. W. Indies. 
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They are mostly confined to the fresh waters of warm regions. One sp. (N. 
fluviatilis) is found in l^rit. rivers, and in the brackish water of the Baltic. 
Another extends its range into the brackish waters of the N. American rivers. 
And the West Indian N. viridu and meleagris, are found in the sea. 

N. on*piduIaria has a continuous peristome, and approaches navicella in 
form ; it is found in the brackish waters of India. N. corona (Madagascar) 
is ornamented with a series of long tubular spines. 

Distr.y 76 sp. W. Indies, Norway, Brit., Black Sea, Caspian, India, 
Philippines, Pacific, W. America. 

Fussily 20 sp. Eocene—. Brit., Prance. &c. 

Navicella, Lam. 

Etym.y namcellay a small boat. TypCy N. porccUana. PI. IX., fig. 41. 

Shell oblong, smooth, limpet-like ; with a posterior, sub-marginal apex ; 
aperture as large as the shell, with a small columellar shelf, and elongated 
lateral muscular scars ; operculum very small, sheUy. 

Distr.y 18 sp. India, Mauritius, Moluccas, Australia, Pacific. 

FAMILY IX., TuRBiNiDiE. 

Shell spiral, turbinated or pyramidal, nacreous inside ; operculum calca- 
rious and pauci -spiral, or homy and multi-spiral. 

Animal with a short muzzle ; eyes pedunculated at the outer bases of the. 
long and slender tentacles ; head and sides ornamented with fringed lobes and 
tentacjular filaments {cirri) ; branchial plume single ; lingual ribbon long and 
linear, ehiefiy contained in the visceral cavity ; median teeth broad ; laterals 
5, denticulated ; uiujiiii very numerous (sometimes nearly 100), slender, with 
hooked points (Fig. 15, A.). 

Marine, feeding on sea -weeds (algtr). 

Tlie shells of nearly all the turbiriidm are brilliantly pearly, when the 
epidermis and outer layer of shell arc removed ; many of them are used in this 
state for ornamental piu^oses. 

Turbo, L. Top-shell. 

Eiym., iurhOy a w^hipping-top. 

Syn.y batillus, marmorostoma, caUopoma, &c. (Gray). 

TypCy T. mariiioratus. PI. X., fig. 2. 

Shell turbinated, solid ; w'hirls convex, often grooved or tuberculatcd ; 
aperture large, rounded, slightly produced m front ; operculum shelly and 
solid, callous outside, and smooth, or variously grooved and niaimnillated, 
internally horny and paiici-spiral. In 7*. sarmaticus the exterior of the oper- 
culum is botryoidal, like some of the tufaceous deposits of petrifying wells. 

Animal with pectinated head-lobes. 
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Disir 5 60 sp. Tropical seas, \V. Indies, Medit., Cape, India, Cliiua, 
Australia, New Zealand, Pacific, Pern. 

Fossil, 360 sp. (including litoriua) L. Silnrion — . Universal. 

Phasianella, Lam. Pheasant-shell, 
eutropia (Humphr.) Gray. Tricolca, Eisso. 

Type, P. australis. PI. X., fig. 3. 

Shell elongated, polished, richly coloured ; whirls, convex ; aperture oval, 
not pearly ; inner lip calloua, outer thin ; operc. shelly, callous outside, sub- 
spiral inside. 

Animal with long ciliated tentacles \ head-lobes pectinated, wanting in the 
minute sp. ; neck-lobes fringed ; sides ornamented with 3 cirri ; branchial 
plume long, partly free ; foot rounded in front, pointed behind ; its sides 
moved altcniateJy in walking ; lingual teeth even-edged ; laterals 5, hooked, 
denticulated; uncini about 70, gradually diminishing outwards, hooked and 
denticulated. 

Dlstr., 25 sp. Australia, large sp. India, Philippines ; small sp. Medit., 
Brit., AV. Indies, \cr} small sp. 

Fossil, 70 sp. Devonian ? — . Europe. 

Tlic similarity of the existing Australian fauna, to that of the Euroi^ean 
oolites, strengthens the pro))ability that some, at least, of these fossil shells 
are rightly referred to Phasianella. 

Imperator, Montf. 

Type, T, impcrialis, PI. 10, fig. 4. Syn., calcar. 

Shell trochifonii, tliK’k, with aflat or concave base; whirls keeled or 
stellated , a])crture angulated outside, brillianlly pearly ; operc. shelly. 

Distr., 20 ‘^p, ? S, Africa, India, Australia, New Zealand. 



Trocuus, L. 

Etym., trochvs, a hoop. 

Syn., cardinalia, tegula, and livona, Gray. Infundibulum, Montf. Chlo- 
rostoma, Sw\ Troehiscus, Shy. Monilca, Sw. 

Types, T. niloticus. PI. X., fig. 5. T. zizj phinus. Fig. 87. 

* Fig. 87. Trochus zinyphinus, L., Pegwell Bay, Kent. 
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Shell pyramidal, with nearly a flat base ; whirls numerous, flat, variously 
striated ; aperture ohli(|ue, rhomhie, pearly inside ; columella 
twisted, slightly triineated ; outer lip thin ; operculum homy, 
multi-spiral. Fig. 88 (1\ pica). 

Animal with 2 small or obsolete head-lobes between the 
t^,ntaeles ; neck la])pets large ; sides ornamented with lobes, 
and 3 — 5 cirri ; gill verj^ long, linear ; lingual teeth 11, dcu_ pip. 88 
t i ciliated •, uncini--l)0, diminishing outwards. 

Disir., lot) sp. AVorld-wide. Low^- water to 15 fathoms; the smaller 
species range nearly to 100 fathoms. 

Fossil, 3G() sp. Devonian — . Europe, N. America, Chile. 

Snh-genci'a. Pj/rmnis, Chemn., Tr. obeliseiis, FI. X., tig. 0, columella 
contorted, forming a slight canal. 

Gibhitla, Leach. Tr. magus, Brit. Shell depressed, widely umbilicated ; 
wdiirls tumid. ITead-lobes largely dc\ eloped; lateral eiiTi 3. 

Margariln, TiCaeh. 'Ir. hclieimis. FI. X., flg. 7. Shell thin ; cirri 5 on 
ejieh side. Distr., 17 sp. Greenland, Brit., Falkland Islands. Near low- 
water, under stoiu's and sea-weed. 

Elenrhns, llum])h. (-^ Caniliiridus, Monif.) E. iris. PI. X., fig. 8. 
Smooth, thin, im])erforate, with a prominent base. Australia, N. Zealand. 
F. iris scarcely ditfers in fonn from Tr. zizyphinus ; F. ladius is like a 
pearly phasianella ; and E. varians (bankivia, Menke) would bi; called a 
vhemniUia, if fossilized. FI. X., fig. 9. 

R 0 TEIJ.A, Lamarck. 

Eigm., dimi?mtive of rola, a wdieel. (Syii., Hclicina, Gray !) 

Tgpe, K. vestiaria. FI. X., fig. 10. 

iS'/’c//, lenticular, jjolished ; spire depressed; base callous; lingual teeth 
13 ; uncini numerous, sub-equal. 

Distr., 10 sp. India, Fhili])pincs, China, New Zealand. 

Monobonta, Lam. 

Etgm., monos, one, and odons, (odontos) a tooth. 

Sgn., labio, Oken. Clanculus, IMontf. Otavia, Bisso. 

Types, Al. labeo. PI. X., fig. 11. AI. pbaraonis. PI. X., fig. 12. 

Shell, turbinated, few -whirlcd ; whirls spirally grooved and granulated ; 
lip thickened internally, and grooved ; colmncUa toothed, more or less pro- 
minently and irregulatly ; operc. horny, many -whirled. 

Distr., 10 sp ? W. Africa, Bed Sea, India, Australia. 

Fossil, (included with trochus) Devonian — . Eifcl. 

Delphinula (Boissy), Lam. . 

Eigm., diminutive of delphinus, a dolphin. (= Cyclostoma, Gray !) 
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Tyjie, D. laciniata. PI. X., fig. 13. (= T, delphinus, L.) 

Shell orbicular, depressed ; whirls few, aiigiilated, rugose, or spiny aper- 
ture round, pearly ; peristome continuous ; umbilicus open; operculum horny, 
many -whirled. On reefs, at low-\s ator. 

Animal without head-lobes ; sides lobed and cirrated. 

Disir.y 20 sp. lied Sea, India, Philippines, China, Australia. 

Fossil^ 30 sp. ? Trias ? — Miocene — . Europe. . 

Sub-genet'a. Lioila^ Gray. L. gervillil. PI. X., fig. 14. Apertm*e 
p(iarly, with a regular, expanded bord(T. Ojjevc. multi-spiral, calcarious. 
Distr., 6 sp. Cape, India, Philipinnes, Austndia. Fossil, Eocene — . Brit., 
Prance. 

Collonia, Gray, 1850. C. marginata. PI. X., fig. 10. Peristome sim- 
ple. Opere. calcarious, with a spiral rib on the outer sidi‘. Distr., Africa. 
Fossil, Eocene — . Paris. 

Cgclostrema, Marryat. C. canccllata, PI. X., fig. 15. Shell nearly dis- 
coidal, eaneellaled, not pearly; aperture, round, sim])le ; lunbilicus wide. 
Opcrc. spiral, calcarious. Distr,, 12 sp. Cape, India, Philippines, Australia, 
Peru. In 5 — 17 fathoms. Serpularia, Hornier, has the whirls smooth and 
dis-united. Eocene, Paris. 

Adeorbis, Searles Wood. 

Type, A. sub-carinatus. PI. X., fig. 17. 

Shell minute, not nacreous, depressed, few- whirled, deeply umbilie-ated ; 
peristome entire, nearly continuous, sinuated in its inner sidc^, and slightly so 
externally. Opere.. shelly, multi-spiral. 

Distr., W. Indies — China. Low-water to 60 fathoms. 

Fossil, 5 sp. Miocene — . Brit. 

Euomphalus, Sowerby. 

Ftym., eu, wide, and omphalos, umbilicus. 

Syn., schizostoma, Broun. Maclurea, Leseuer. Ophileta, Vanuxem. 
Platyschisma, McCoy. 

Type, E. pentagonalis. PI. X., fig. 18. 

Shell depressed or discoidal ; whirls angular or coronated ; aperture poly- 
gonal; umbilicus \cry large. Opere. shelly, round, multi-spiral (Salter). 

Fossil, 80 sp., L. sil. — Trias. N. America, Euroj)e, Australia. 

Snb~genus. Fhanerotinvs, J. Sby. 1840, E. einstatus, Phil. Carb. lime- 
stone. Brit. Shell discoidal; whirls separate; outer margin sometimes 
foliaceous, 

Stomatella, Lara. 

Etym., diminutive of stoma, the aperture. 

Type, S. imbricata. PI. X., fig. 19. 

Shell ear-shaped, regular ; spire small ; aperture (/olong, very large and 
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oblique, nacreous ; lip thin, even-edged ; operc. circular, homy, mnlti-spiral. 
On reefs and under stones at low-water. 

Distr.i 20 sp. Cape, India, N. Australia, China, Japan, Philippines. 

Suh-genus? Gray. Spire minute, marginal ; no operculum. 16 

sp. Red Sea, India, Seychelles, Swan River, Philippines (Adams). 

Broderipia, Gray. 

Etym., named in h(Jnour of W. J. Broderip, Esq., the distinguished con- 
chologist. 

Tgj)e, B. rosea. PI. X., fig. 20. 

Shell minute, limpet-shaped, with a posterior sub-marginal apex ; aper- 
ture oval, as large as the shell, brilliantly nacreous. 

Eistr.f 3 sp. Philippines ; Grimwood’s Island, S. Seas (Cuming). 

FAMILY X. Haliotidjs. 

Shell spiral, car-shaped or trochiform ; aperture large, nacreous ; outer 
lip notched or perforated. No operculum. 

Animal with a short muzzle and subulate tentacles ; eyes on pedicels at 
the outer bases of the tentacles ; branchial plumes 2 ; mantle-margin with a 
posterior (anal) fold or siphon, occupying the slit or perforation in the shell ; 
operc. lobe rudimentary ; lingual dentition similar to trochus. 

In addition to the true haliotids, we have retaincjd in this group such of 
the troclii-form shells as have a notched or perforated aperture. 

Haliotis, L. Ear-shell. 

Eigm.^ halios, marine, and ov^ (otos) an ear. 

Type, II. tuberculata, PI. X., fig. 21. 

Shell ear-shaped, with a small flat spire ; aperture very wide, iridescent ; 
exterior striated, did! ; outer angle perforated by a series of holes, those of the 
spire progressively closed. Muscular impresssion horse-shoe shaped, the left 
branch greatly dilated in fi'ont. In H. tricostalis (padoUus, Montf.) the 
shell is furrowed parallel with the line of perforations. 

Animal with fimbriated head-lobes ; side-lobes fimbriated and cirrated ; 
foot very large, rounded. Lingual teeth ; — median small ; laterals single, 
beam-like ; uncini about 70, with denticulated hooks, the first 4 very large. 

The haliotis abounds on the shores of the Cbaimel Islands, where it is 
•ailed the ormer, and is cooked after being well beaten to make it tender. 
(Hanley) ; it is also eaten in Japan. It is said to adhere very firmly to the 
rocks, with its large foot, like the limpet. The shell is much used for inlay- 
ing, and other ornamental purposes. 

Distr., 75 sp. Brit., Canaries, Cape, India, China, Australia, New Zealand, 
Pacific, California. 

Fossil, 4 sp. Miocene — . Malta, &c. 

Sub-genus f" Deridobranchus, Ehrenberg, D. argus. Red Sea. Shell 
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large and thicks like haliotis, but entirely covered by the thick, hard, plaited 
mantle of the animal. 

Stomatia (Helblin), Lamarck. 

Eiym.y sloma^ the aperture. 

Tyjie^ S. phymotis, PL X., fig. 22. 

Shell like haliotis, but without perforations, their place being occupied by 
a simple furrow ; surface rugose, spirally ridged ; spire sm^, prominent 
aperture large, oblong, outer margin irregular. 

Distr.^ 12 sp. Java, Philippines, Torres Straits, Pacific. Under stones 
at low w^ater (Cuming). 

Fossil. M. D’Orbigny refers to this genus 18 sp., ranging from the L. 
Silurian to the chalk, N. America, Europe. 

ScissuRELiA, D*Orb. 

Etym.i diminutive of scissus^ slit. 

S. crispata, PI. X., fig. 23. Syn.y anatomus, Montf. 

Shell minute, thin, not pearly ; body-whirl large ; spire small ; surface 
striated ; aperture rounded, with a slit in the margin of the outer lip. Oper- 
culate. 

Distr.y 5 sp. Norway, Brit., Mcdit. In 7 fathoms water off the Orkneys, 
and in deep water east of the Zetland Isles. 

Fossil^ 4 sp. Miocene — . Brit., Sicily. 

Pleueotomaeia, Defrance. 

Etym., pleura, side, and tome, notch. 

Type, P. anglica, PL X., fig. 24. 

Shell, trochiform, solid, few- whirled, with the surface variously ornamented ; 
aperture sub-quadrate, with a deep slit in its outer margin. The part of the 
slit which has been progressively filled up, forms a band round the whirls. 

Fossil, 400 sp. Lower Silurian — chalk. N. America, Europe, Australia. 
Specimens from clay strata retain their nacreous inner layers, those ^om the 
chalk and limestones have lost them, or they are replaced by crystalline spar. 
PleurotomarioR with wavy bands of colour have been obtained in the carb. 
limestone of Lancashire. In this extensive group there are some species 
which rival the living turbines in magnitude and solidity, whilst others are as 
frail as ianthina. 

Sub-genus. Scalites, Conrad (= raphistoma, Hall.) E.g., S. angulatus 
and stamiueus. L. silurian. New York. Shell thin ; whirls angular, flat 
above (tabulated), 8 sp. L. silurian — carb. Foly-trerharia, H’Orb., is 
founded on P. catenate, Koninck, in which the margins of the slit are wavy, 
converting it into a series of perforations. 

Murchtsonia, D’Archiac. 

Etym.y named in honour of Sir Roderick I. Murchison. 

Type, M. bUineata. PL X., fig. 25. 
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Shell elongated, many-whirled ; whirls variously sculptured, and zoned 
like pleurotomaria ; aperture slightly channelled in front ; outer lip deeply 
notched. 

The murchisonire arc characteristic fossils of the palaeozoic rocks ; they have 
been compared to elongated pleurotomarice, or to cerithia with notched aper- 
tui’es ; the first suggestion is most probably correct. 

Fossil t 50 sp. L. Silurian —Permian. N. America, Europe. 

Trochotoma, Lycett. 

Etym.y trochuSy and tomey a notch. 

Syn.^ ditremaria, D’Orb. 

Type, T. conuloidcs, PI. X,, fig. 26, 

Shell trochiforin, sligljtly concave beneath ; whirls flat, spirally striated, 
rounded at the outer angles ; lip with a single perforation near the margin. 

Fossil, 10 sp. Lias — Coral Rag. Brit., France, &c. 

? CiBRi^s, Sowerby. 

Etym., cirrus, a curl. 

Type, C. nodosus. Shy. Min. Con. t. 141 and 219. 

Shell sinistral, ti’ochiform, base level ; last whirl enlarging rather more 
rapidly, somewhat irregular. 

Fossil, 2 sp. Inf. oolite, Bath oolite. Brit., France. 

This genus was founded on a pleiurotoimiria, a euomjdialus, and C. nodosus. 
(v, .Min. Con.) It is still doubtful what species may.be referred to it. 



Fig. 89.* 


Ianthina, Lam. Violet-snail. 

Etym., ianthina, violet-coloured. 

Type, helix ianthina L. (I. fragilis, Lam.) PI. X., fig. 27. 

Shell thin, translucent, trochiform ; nucleus minute, styliform, sinistral ; 
whirls few, rather ventricose ; aperture four-sided ; columella tortuous ; lip 
tliin, notched at the outer angle. Base of the shell deep violet, spire nearly 
white. 

Animal : — head large, muzzle-shaped, with a tentacle and eye- pedicel on 

* Fig. 89. Ianthina fragilis, Lam. (from Quoy and Gaimard). Atlantic, a raft, 
h egg capsules, r gills, d tentacles and eye-stalks. 
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each side, hut no eyes ; foot small, secreting a float composed of numerous 
cartilaginous air-vesicles, to the under surface of which the ovarian capsules 
arc attached. Lingual rihhon, rachis unarmed ; uncini numerous, simple 
(like seal aria). Branchial plumes 2. Sexes separate. 

Distr., 6 sp. Atlantic, Coral sea. 

The ianthinai, or oceanic-suails, are gregarious in the open sea, where 
they ai’c found in niyiiads, and are said to feed on the small blue acalcphsc 
{velella). They arc frciquently drifted to the southern and western British 
shores, especially when the wind continues long from the S.W. ; in Swansea 
bay the animals have been found quite fresh. When handled they exude a 
violet fluid from beneath the margin of the mantle. In rough weather they 
m*e driven about and their floats broken, or detached, in which state they are 
oft(ni met with. The capsules beneath the further end of the raft have been 
observed to be empty, at a time w^hen those in the middle contained young 
with fully formed shells, and those near the; animal w'crc filled with eggs. 
They have no power of sinking and rising in the water. The raft, which is 
much too large to be withdrawn into the shell, is an extreme modification of 
the operculum. 

FAMILY XI. Fissueellid^. 

Shell conical, limpet- shaped ; ax)ex recurved j nucleus spiral, often dis- 
appearing in the course of growth ; anterior margin notched, or apex perfo- 
rated ; muscular impression horse-shoe shaiicd, open in front. 

Animal with a well-developed head, a short muzzle, subulate tentacles, 
and eyes on rudimentary pedicels at their outer bases ; sides ornamented with 
short cirri ; branchial xflumes 2, symmetrical ; anal siphon occupying the an- 
terior notch or perforated summit of the shell. lingual dentition similar to 
trochus.* 

Fissijrella, Lam. Key-hole limpet. 

Etym.t diminutive oifissura, a slit. 

Type, F. Listcri. PI. XI., fig. 1. 

Shell oval, conical, depressed with the apex in front of the centre and 
perforated ; surface radiated or cancellated ; muscular impression with the 
points incurved. 

In very young shells the apex is entire and sub-spiral ; but as the perfo- 
ration increases in size it encroaches on the summit and gradually removes 
it. The key-hole limpets are locomotive ; they chiefly inhabit the laminarian 
zone, but range downwards to 50 fins. 

Distr., 120 sp. America, Brit., S. Afiica, India, China, Australia. U. 
California — Cape Horn. 

* .Fissurella is the best gasteropod for comparison with the bivalves ; its large gills, 
placed one on each side, and its symmetrical shell, pierced with a median orifice for 
the escape of the out-going branchial current, are unmistakeable indications of homo- 
logies with the lamelli-branchiata. See p. 48. 
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Fossil, 25 sp. Garb. P oolites — , Brit., France. 

Suh~genera. Fupillia, Gray. F. apertura, Bom. ( = hiantula, Lam.) 
Shell smooth, surrounded by a 8hai*p white edge ; perforation very large. 
Distr., S. Africa. 

Fissurellidcea, D’Orb. F. hiatula, Lam. (— megatrema, D’Orb.) Shell 
cancellated ; covered by the mantle of the animal. 3 sp. Cape, Tasmania. 

{Macroschisma, Sw.) F. macroachisma. PI. XI., fig. 2. Anal aperture 
close to posterior margin of the shell. The animal is so much larger than 
its shell, as to be compared to the testacelle by Mr. Cuming. Distr., Philip- 
pines, Swan river. 

Lucapina, Gray. F. elcgans. Gray (=aperta, Sby.). Shell white, can- 
cellated, margin crenulated ; covered by the reflected mantle. 3 sp. California. 

PUNCTURELLA, LoWC. 

Syn., cemoria, Leach. Diadora, Gray. 

T^/pe, P. noachina. PI. XL, fig. 3. 

Shell conical, elevated, with the apex recurved ; perforation in front of the 
apex, with a raised border internally ; surface cancellated. 

Distr., 2 sp. Greenland, Boreal America, Norway, N. Brit., Tierra-del- 
fuego. In 20 — 100 fathoms water. 

Fossil, in the glacial formations of N. Brit. 

Rimula, Befrance. 

Fjtym., diminutive of rima, a fissure. (Syn., Rimularia.) 

Recent type, R. Blainvillii. PL XI., fig. 4. 

Shell thin and cancellated, with a perforation near the anterior margin. 

Distr., several sp. found on sandy mud at low-water, or dredged in from 
10 — 25 fins. Philippines (Cuming). 

Fossil, S sp. Bath oolite — coral-rag. Brit., France. 

Emabginula, Lam. 

Etym., dimunitive of emarginata, notched. 

l)fpe, E. reticulata. PI. XI., figs. 5, 6. 

Shell oval, conical, elevated, with the apex recurve<l; surface cancellated ; 
anterior margin notched. Muscular impression with recurved points. The 
nucleus (or shell of the fry) is spiral, and resembles scissurella. The anterior 
slit is very variable in extent. The animal of Emarginula (and also of punc- 
turella; has an isolated cirrus on the back of the foot, perhaps representing 
the operculigerous lobe (Forbes). Lingual dentition; median teeth sub- 
quadrate ; laterals 4, oblong, imbricated ; uncini about 60, the first large and 
thick, with a lobed hook, the rest linear, with serrulated hooks (Loven). 

Distr., 26 sp. W, Indies, Brit., Norway, Philippines, Australia. Range 
from low-water to 90 &thoms. 

Fossil, 40 sp. Trias — . Brit., France. 
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Sub-ffenus. Hemitoma, Sw. Type^ E. octoradiata. (E. rugosa. PI. XL, 
figs. 7, 8.) Shell depressed ; anterior margin slightly channelled. 

Parmophorus, Blainvillc. Duck’s-bill limpet. 

Etym.^ parmCi a shield, and pJioreus^ a hearer. 

Type^ P. austraHs. PL XL, fig. 9. Scutus, Montf. 

Shell length cned-oblong, depressed ; apex posterior ; front margin arched. 
Muscular impression horse-shoe shaped, elongated. The shell is smooth and 
white, and permanently covered by the reflected borders of the mantle. The 
animal is black, and very large compared with the shell ; if-s sides are fringed 
with short cirri, and its eyes sessile on the outer bases of thick tentacles ; it 
is found in shallow- water, and walks freely (Cuming). 

Distr,, 10 sp. New Zealand, Australia, Philippines, Singapore, Red Sea, 
Cape. 

Fossil^ 3 sp. Eocene ? — . Paris basin. 

FAMILY XTI, Calyptrjiiid.®. Bonnet-limpets. 

Shell limpet-like, with the apex more or less spiral ; interior simple, or 
divided by a shelly-process, variously shaped, to which the adductor muscles 
are attached. 

Animal with a distinct head ; muzzle lengthened ; eyes on the external 
bases of the tentacles ; branchial plume single. Lingual teeth single, uncini 3. 

The bonnet-limpets arc found adhering to stones and shells ; most of them 
appear never to quit the spot on which they first settle, ns the margins of 
their shells become adapted to the surface beneath, whilst soint; wear away 
tlie space beneath their foot, and others secrete a shelly base. Both thcii' 
form and colour depend on the situation in which they grow ; those found in 
the cavities of dead shells arc nearly flat, or even concave above, and colour- 
less. They are presumed to feed on the sea-weed growing round them, or on 
animacules ; a calypdrtea, which Professor Forbes kej)t in a glass, ate a small 
sea slug {goniodoris) which was confined with it. Both calyptreea and pile- 
(>psis sometimes cover and hatch their spawn in front of their foot (Alder and 
Clarke). 

Mr. Gray arranges the bonnet-limpets next after the vermetidee ; their 
lingual dentition is like velutina. 

Calyptreea, Lam. Cup-and-saucer limpet. 

Etym.i calyptra, a (lady’s) cap. 

Syn.y lithedaphus, Owen. 

C. cquestris. PL XL, fig. 10. C. Dillwynnii, fig. 11. 

Shell conical; limpet-shaped; apex posterior, with a minute, spiral 
nucleus ; margin irregular ; interior with a half-cup shaped process on the 
posterior side, attached to the apex, and open in front. Surface rugose or 
cancellated. 



152 


MANUAL OF THE MOLLUSCA. 


minimal with a broad muzzle ; tentacles rather short ; lanceolate ; eyes on 
bulgings at the outer bases of the tentacles ; mantle-margin simple, sides 
plain. Found under stones, between tide-marks, and in shallow water 
(Cuming). 

Dislr., 50 sp. W. Indies, Honduras, Brit., TMedit., Africa, India, Philip- 
pines, China, Japan, New Zealand, Gallapagos, Chili, 

Fossil, 30 9]). Carb? chalk — . Brit., France, &c. 

Snh-gnirra. Crucibulum, Schmn. (Bispotjra, Say., Calypeopsis, Less.) 

C. rudis, PI. XI., fig. 12. Shell spinulosc ; internal cup entire ; attached 
by one of its sides. Bistr., W. America, Japan, W. Indies. Found on shells, 
with its base worn, or smoothed by a shelly deposit (Gray). Between this 
se<-tion and the next there are several intermediate forms. 

Trochiia, Sebum. (Infundibulum, J. Sby., Galerus, Humph. Trocha- 
tclla and Siphopatella, Lesson.) T. radians, PI. XL, figs. 13, 14. (-^PateUa 
trochoides, Dillw.) T. sinensis,^ PI. XI., fig. 15. Shell circular, more or less 
distinctly spiral ; apex central; interior wdth a more or less complete sub- 
spiral partition. Distr., chiefly tropical, but ranges from Britain to New 
Zealand. T. prhea (M(;Coy) is found in the carb. limestone in Ireland ; and 
several large species occur in the London clay and Paris basin. The recent 
C. sinensis — the “ (’hina-man’s hat” of collectors — is found on the southern 
shores of England, and in the Mediterranean, in 5 — 10 fms. w^ater (Forbes). 
Its lingual dentition is given by Lovchi; — median teeth broad, hooked, den- 
ticulated ; uncini 3, tlic first hooked and serrated, 2, 3 claw-shaped, simple. 

Ckepidula, Lam. 

Ftgm,, creptdula, a small sandal. 

Type, C. foniicata, PI. XL, fig. 16. Syn., enpta. Humph. 

S/iell o\al, liiiipet-like ; with a posterior, oblique marginal apex ; interior 
polishetl, with a shelly partition covering ils posterior half. 

The crepiduhe resemble the fresh-water navicelltc in form ; but the inter- 
nal ledge which mimics the coluraeUa of the ncritc, is here the basis of the 
adductor muscles. 

They are sedentary on stones and shells, in shallow water, and are some- 
times found adhering to one another in groups of many successive generations, 
’fhe specimens or species which live inside empty spiral shells are very thin, 
nearly flat, and colourless. 

Bistr., 40 sp. W. Indies, Honduras, Medit., W. Africa, Cape, India, 
Australia, \V. America. 

fossil, 14 sp. Eocene — . France, N. America, Patagonia. 

PiLEOPSis, Lam. Bonnet-limpet. 

Flym., pileoSf a cap, and opsis, like. 

fyn., eapulus, Montf. Brocchia, Bronn. 

Type, P. hungaricus, PI. XL, fig. 17. P. militaris, PI. XI., fig. 18. 
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Shell conical ; apex posterior, spirally recurved ; apertwe rounded ; mus- 
cular impression horse-shoe shaped. 

Animal with a fringed mantle-margin ; lingual teeth like calyptraa. 

P. hungaricus (the Iluugariau-boimet) is found on oysters, in 5 to 15 
fms. water; more rarely as deep as 80 fms., and then very small. P. mili- 
taris is extremely like a velntina. 

Distr.y 7 sp W. Indies, Norway, Brit., Medit., India, Australia, Cali- 
fornia. 

Fossil, 20 sp. Lias — . Europe. 

Sub-yenus, Amathlna, Gray. A. tricarinaia, Pi. XL, tig. 10. Shell 
depressed, oblong ; apex posterior, not spiral, with threcj strong ribs divergiue: 
from it to the anterior margin. 

Flatyrera^, Conrad (acroculia, Phil.). P. vetustus. Carb., limestone. 
Brit. 

Fossil, 20 sp. Devonian — Trias. America, Europe. 

lIiPPONYX, Defrance. 

Etym., hippos, a horse, and onyx, a hoof. 

Type, H. cornucopia, PL XL, fig.s. 20, 21. i 

Shell thie.k, obb'quely conical, apex posterior ; base shelly, with a horse- 
shoe-sliaped impression, corresponding to that of the adductor inusclc. 

Distr., 10 sp. W. Indies. Persian Gulf, Philippines, Australia, Pacific, 
W. America. 

Fossil, 10 sp. U. chalk — . Brit., France, N. America. 

Siib-yenus. Arnalthea, Schum. A. conica. Like hipponyx, but forming 
no shelly base ; surfa(;e of attachment worn and marked with a crescent- 
shaped iini)ressiou. Often 0 (!curs on living shcEs, such as the large turbines, 
and turbinclla*. of the Eastern seas. 

FAMILY XIII. Patetxid. 15. Lim])ets. 

Shell (!onical, with the apex turned forwards ; muscidar impression horse- 
shoe-shaped, open in front. 

Animal with a distinct head, furnished with tentacles, bearing eyes at 
their outer bases ; foot as large as the margin of the shell ; mantle plain or 
fringed. Respiratory organ in the form of one or two branchial plumes, 
lodged in a cervical cavity ; or of a scries of lameUaj surrounding the animal, 
between its foot and mantle. Mouth armed with homy jaws, and a long 
ribbon -like tongue, furnished with numerous teeth, each consisting of a pel- 
lucid base and an opaque hooked apex. 

The order cyclo-hranchiata of Cuvier included the chitons and the limpets, 
and was characterised by the circular arrangement of the branchise. At a 
comparatively recent period it was ascertained that some of the patellee 
{acmaa) had a free, cervical gill ; whilst the chitons exhibited too many 
peculiarities to admit of being associated so closely with them. Professor 
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Forbes has very happily suggested that the eyclo-branchiate gill of patella is, 
in reality, a single, long branchial plume, originating on the left side of the 
neck, coiled backwards round the foot, and attached throughout its length. 
This view is confirmed by the circumstance that the gill of the sea- weed 
limpets {naceUct) does not form a complete circle, but ends without passing 
in front of the animal’s head. 

Patella, L. Rock limpet. 

Etym,, patella^ a dish. Syn.^ hclcion, Moiitf. 

JSr., P. longicostata, PI. XI., fig. 22. 

Shell oval, with a sub-central apex ; surface smooth, or ornamented with 
radiating striee or riba ; margin even or spiny ; interior smooth. 

Animal with a continuous series of branchial lainellu; ; mantle -margin 
fringed ; eyes sessile, externally, on the swollen bases of the tentacles ; mouth 
notched below. Lingual teeth 6, of which 4 are centnd, and 2 lateral ; 
uncini 8. 

The tongue of the common British limpet (P. vulgata) is rather longer 
than its shell ; it has 160 rows of teeth, with 12 teeth in each row, or 1,920 
in all (Forbes.) The limpets live on rocky coasts, between tide-marks, and 
are consequently left diy twice every day ; they adhere very firmly, by at- 
mospheric pressure (Ifilbs per square inch), and the difficulty of detaching 
them is increased by the form of the shell. On soft calcarious rocks, like the 
chalk of the coast of Thanet, they live in pits half an inch deep, probably 
formed by the carbonic acid disengaged in respiration ; on hard limestones 
only the aged specimens are found to have worn the rock beneath, and the 
margin of their shell is often accommodated to the inequalities of the surround- 
ing surface. These 'circumstances would seem to imply that the limpets are 
sedentary, and live on the sea-weed within reach of their tongues, or else that 
they return to the same spot to roost. On the coast of Northumberland we 
have seen them sheltering themselves in the crevices of rocks, whose broad 
surfaces, overgrown with nuUipores, were covered with irregular tracks, 
apparently rasped by the limpets in their nocturnal excursions.* 

The limpet is much used by fishermen for bait ; on the coast of Benvick- 
shire nearly 12,000,000 have been collected yearly, until their numbers are so 
decreased that collecting them has become tedious (X)r. Johnston). In the 
north of Ireland they are used for human food, especially in seasons of 
scarcity ; many tons weight are collected annually near the town of Larue 
alone (Pattison). 

On the western coast of S. America there is a limpet which attains the 
diameter of a foot, and is used by the natives as a basin (Cuming). 

* If limpets are placed in stale water, or little pools exposed to the hot sun, they 
ereep out more quickly than one would expect ; the tracks they leave are very peculiar, 
and net likely to be mistaken when once seen. 
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Distr.y 100 sp. Brit., Norway, &c. World-wide. 

Fossil, above 100 sp. of patcUida;, including acmasa, L. silurian — . N. 
America, Europe. 

Sub-genera. Nacella, Sebum, (—patina, Leacb.) Example, P. pellucida. 
PI. XL, fig. 23. Shell tbin ; apex nearly marginal. Animal with tbe month 
entire below. Brauchise not continued in front of the head. Pound on the 
fronds and stalks of sea-weeds. Brit., Cape, Cape Horn. 

Scuiellina, Gray. S. crenulata. Shell with a broad margin, internally. 
7 sp. Red Sea — Philippines — Pacific — Panama (Cuming). 

Metoytoma, Phillips. M. pileus Ph. Shell limpet-like, side beneath the 
apex truncated. Resembling the posterior valve of a chiton. 7 sp. Carb. 
limestone. Brit. 

AcMiEA, Eschscholtz. 

Etym., aeme, a point. 

Syn., tcctura, M. Edw. Lottia and scurria. Gray. Patelloida, Quoy. 

Type, A. testudinalis. PI. XI., fig. 24. 

Shell like patella. Animal with a single pectinated gill ; lodged in a 
cervical cavity, and exserted from the right side of the neck when the crea- 
ture walks. Lingual teeth 3 on each side of the median line. Low-water to 
30 fins. (Forbes.) 

Distr., 20 sp. Norway, Brit., Australia, Pacific, W. America. 

Sub -genera. Lepeta, Gray (— pro-pilidium, Forbes). Patella ceeca, 
Miill. Shell minute, apex posterior. Animal blind. Brit. 30 — 90 fins. 

Pilidium, Forbes. P. fulva. Mull. Brit. 20 — 80 fathoms water. Shell 
small, apex anterior. Animal blind ; gills 2, not projecting ; mantle even- 
edged. Both lepeta and pilidium have large single median teeth, with trilobed 
hooks; and 2 hooked uncini on each side. 

Gadinia (Adanson), Gray. 

Type, G. peruviana. Plate XI,, fig. 26. Syn., mouretia. Shy. 

Shell conical; muscular impression horse-shoe shaped, the right side 
shortest, terminating at the siphonal groove. 

Animal with a single cervical gill ; tentacles expanded, funnel-shaped. 

Distr., 8 sp. Medit., Red Sea, Africa, Peru. 

Fossil, 1 sp. Sicily. 

? SiPHOXABiA, Blainville. 

Type, S. sipho. PI. XI., fig. 25. 

Shell like patella ; apex sub* central, posterior ; muscular impression 
horse-shoe shaped, divided on the right side by a deep siphonal groove, which 
produces a slight projection on the margin. 
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Animal with a broad head, destitute of teutaeles ; eyes sessile on promi- 
nent rounded lobes ; gill ? single. The siphonari® are found betwecu tide- 
marks, like limpets ; Mr. Gray places them with the pulmonifera, between 
auriculidfc and cyclostomidce. 

Distr., 30 sp. Cape, India, Phihppines, Australia, New Zealand, Pacific, 
GaUapagos, Peru, Cape Horn (Cuming). 

Fossil, 3 sp. Miocene — . 

FAMILY XIV., Dentaliai)^. Tooth-shells. 

Uentaltum, L. 

Type, II. elcpliantiuum. PI. XI., fig. 27. 

Shell tubular, symmetrical, curved, open at each end, attenuated pos- 
teriorly ; surface smooth or longitudinally striated; aperture circular, not 
constricted.* 

Animal attached to its shcU near the posterior, anal orifice ; head rudi- 
dimeiitary, eyes 0, tentacles 0 ; oral orifice fringed ; foot pointed, conical, 
with symmetrica] side- lobes, and an attenuated base, in which is a hollow 
communicating with the stomach. Brauchi» 2, symmetrical, posterior to the 
heart ; blood red (Clarke) ; sexes united ? Lingual ribbon wide, ovate ; 
rachis 1- toothed ; uncini single, flanked by single unarmed plates. 

The tooth-shells are animal-feeders, devomiDg foruminifera and minute 
bivalves ; they are found on sand, or mud, in which th(jy often bury them- 
selves. The British sp. range from 10 — 100 fins. (Forbes.) 

Distr., 30 sp. W. Indies, Norway, Brit., Medit., India. 

Fossil, 70 sp. Devonian — . Europe, Chile. 

FAMILY XV., CHiTONiDiE. 

Chiton, L. 

Etym., chiton, a coat of mail. 

Ex., C. squamosus, spinosus, fascicularis, fasciatus. PI. XI., figs. 28 — 31. 

Shell composed of 8 transverse imbricating plates, lodged in a coriaceous 
mantle, which forms an expanded margin round the body. The first seven 
plates have posterior apices ; the eighth has its apex nearly in front. The 
six middle plates are each divided by lines of sculpturing into a dorsal and 
two lateral areas. All are inserted into the mantle of the animal by processes 
(apophyses) from their frfct margins. The posterior plate is considered ho- 
mologous with the limpet-sheU, by Mr. Gray ; the other plates appear like 
portions of its anterior slope, successively detached. The border of the mantle 
is either bare, or covered with minute plates, hairs, or spines. 


D. gaduB of Montagu is an annelide, belonging to the genus dttrupa. 
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Animal with a broad creeping disk like the limpet ; proboscis armed with 
cartilaginous jaws, and a long linear tongue ; lingual teeth 3 ; median small, 
laterals large, with dcntated hooks ; uncini 5, trapezoidal, one of them erect 
and hooked. No eyes, or tentacles. BraucliisR forming a series of lamellte 
between the foot and the mantle, round the posterior part of the body. The 
heart is central, and elongated like the dorsal vessel of the aiinelides ; the 
sexes are united ; the re-productive organs are symmetrically repeated on each 
side, and have two orifices ; the intestine is straight, and the anal orifice ])os- 
terior and median. 

Dlstr. More than 200 species arc known ; they occur in all climates 
throughout the world ; most abundant on rocks at low-water, but frequently 
obtaiiuid by dredging in 10 — 25 fathoms water. Some of the small British 
species range as deep as 100 fms. (Forbes.) W. Indies, Europe, S. Africa, 
Australia, and New Zealand, California to Chiloe. 

Fossil^ 24 sp. Siliu’ian — . Brit., Belgium, &c. 

Sub-yenera* Chiton^ (Syn., lopburus, Poli. Radsia, callo-chiton, 
ischno-ebiton, and leptd-chiton. Gray). 

Ex.., C. squamosus. PI. XI., fig. 28. Border tessellated. 

Eistr. Brazil, W. Indies, Newfoundland, Greenland, Brit., Medit., Cape, 
Philippines, Australia, New Zealand, W. America. 

Tonicla, Gray. C. clegans. Margin bare. Eidr. Greenland, C. Horn, 
New Zealand, Valparaiso. 

Acmthofleura, Guilding. C. spinosus. PI. XI., fig. 29. Margin covered 
with spines, or elongated scales. Syn. Scbizo-chiton, corephium, plaxiphora, 
onycho-ebiton, cuoplo-cbiton, Gray. Elsir. W. Indies, C. Horn, Falkbinds, 
Africa, Philippines, Australia, New Zealand, Valparaiso. 

Mopalia, Gray. C. Ilindsii. Border hairy. Eldr., \V. America, Falk- 
land Islands. 

Katharim, Gray, C. tuuicatus. Mantle covering all but the centre of the 
plates. Eistr. New Zealand, W. America. 

Cryptochiton, Gray, “ Saw-dust chiton.” C. amiculatus. Valves covered 
with scaly epidermis. cryj>toconchus, Sw. Amicula, Gray. Eistr., Ca- 

lifornia, New Zealand. 

AcanthocUteSy Leach. C. fascicularis. PI. XL, fig. 30. Border orna- 
mented with tufts of slender spines, opposite the jdates. Eistr., Brit., Medit. 
New Zealand. 

Chitonellus, Lam. C. fasciatus, Quoy. PI. XL, fig. 31. Border 

velvety ; exposed portion of the plates small, distant ; apophyses close to- 


* The sub-genera of Mr. Gray are founded on the form of the plates of inser- 
tion ; they are described in detail in the proceedings of the Zoological Society. Dr. 
Middendorf employs the number of the branchial laminae for distinguishing the 
sections. 
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gather. Distr.y 10 sp. W. Indies, W. Africa, Philippines, Australia, Pacific, 
Panama. The chitonellae are found in fissures of coral roc]^( Cuming). 
Grypho-chUorty Gray. C. nervicanus. 

Hdminthochitony Salter, 1847. H. Griffithii, Salter Geol. Joum. Plates 
sub-quadrate, not covered by the mantle ; apophyses widely separated. Fostil. 
Silurian. Ireland. 


W. 08TF.LI.. PKIM’iKR. HART STRRUT, BLOOMSBURY. 
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EXPLANATION OF THE PLATES. 

The principal spciciniens figured were kind!) communicated by Mrs. 
d E. Gra}’, Mr. Hugli Cuming, ]\Iajor W. E. Baker, IMr. Laidlay of Cal- 
cutta, Mr. Pickering, Sir Chas. Lycll, Mr Sylranus Hanley, Mr. James 
Tennant, and Air. Lovell Reeve. 

The fractions shew the number of times (or diameters) the figures are 
reduced, or magnified. 

PLATE 1. 

Octopodld<B. j 

1. Octopus tubcrculatus, Bl. Alediterranean 07 

2 (mandidles) 02 

3. Tremoctopus violaccus, <? . Chiaje. Alcssina 05,08 

Teuihida;. 

4. Sepiola oceanica. Orb. Atlantic 71 

6. Loligo vulgaris, Lam. Britain 09 

7. Onychoteuthis Bartlingii, Le Sueur. Indian Ocean 72 

g {ffiadius). ^ 72 

Sepiadcr, 

5. Sepia officinalis, L. Britain 76 


Sjpirulidee. 

9. Spirula leevis, Gray. New Zealand 


77 
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PLATE II. 

Argonauiidm, 

* PAGE 

1. Argonauta liians, Solander, China 66 

TeutJiida. 

8. Bcloieutliis suhcosiata, Munst. -J. U. Lias, Wurtcmherg 70 

BelemnUidiB. 

5. Belemnites Puzosianus, Orb. Oxford Clay, Chippenham 73 

6. Bclemnitella mucronata, Shy. U. Chalk, Norwich 74 

9. Conotcuthis Dupiuiana, Orb. Ncocomian, Prance 76 

Sejpiada, 

2. Sepia Orbigniana, Per. ■^. Mediterranean 76 

3. {BeJosqiid) sepio’ides, BL Eocene, Sussex 76 

4. Spirulirostra Bellardii, Orb. -J. Miocene, Turin 76 

7. Beloptcra bclcmnitoides, BL §. Eocene, Sussex 76 

Nautilida. 

10. Nautilus radiatus, Sby. Neocomian, Kent 83 

11. bidorsatus, Schl. ?wa«^;?i^/^===Rhyucholite8 hirundo, 

P. Biguet.) %. Muschelkalk, Bavaria 81 

] 2. {Aturid) zic-zac, Sby. Eocene, Highgate 86 

16. Clymenia striata, Miinst. Devonian, S. Petherwin 87 

Orthoccraiidee, 

14. Orthoceras gigantum, Sby. (section.) Carb. Hmestonc, Britain 88 

15. Phragmoceras ventricosum, Stain. L. Ludlow-rock, Salop 90 

13. Gyroceras eifeliense. Arch, (section.) Devonian, Eifcl 91 
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1. Goniatites Ilenslowi, Sby. Garb, limestone, Isle of Man 93 

2. Ccratites nodosus, Bnig. Muscliel-kalk, Wurtcmbiirg 93 

3. Ammonites planulatiis, Sby. Chalk-marl, Sussex 94 

4 . rhotomagensis, Brongn. Chalk-marl, Sussex 94 

5 . Jason, Rcinecke. Oxford clay, Chippenham 94 

(j, bifrons, Brug. Idas, Whitby 94 

7 . bisulcatus, Brug. Lias, Lyme Begis 94 

8. Crioccras cristatum. Orb. f . Gault, S. France 95 

9. Scaphiles Hiqualis, Sby. f. Chalk-marl, Sussex 95 

10. Aneyloceras spinigemm, Sby. §. Gault, Folkstone 95 

11. Helicoceras rotundum, Sby. Gault, Folkestone 95 

12. Toxoccras annulare. Orb. ■^. Ncocomian, S. France 95 

13. Baculites anceps, Lam. Chalk, France 97 

14. Ptychoceras Emericianum, Orb. f. Ncocomian, S. France 96 

15. Ilamites attenuatus, Sby. Gault, Folkstone 96 

16. Turrilites costatus, Lam. Chalk-marl, Sussex 96 
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1. Sirombus pugilis, L. \V. Indies ... 104 

0 Bartoneusis, Sby. Eocene, Hants 105 

.‘L PicToccras lambis, L. -J. China 105 

4. Rosiellaria ciirta, Sby Kiirachec 105 

5. Seraphs tcrcbcllum, L. f. China ... 100 

0. Stmlhiolaria straminca, Gm. New Zealand 130 

7, Aporrhais pcs-pclecani. L. f. BnOun ... 129 

Maridd^. 

S. Miirex haustcllum, L. Cliina 100 

y. tcuuispina, Lam. Moluccas 100 

10. palma-rosse, Lam. ^ Ceylon . * . 100 

10/— erinaceus, L. {opcrruJimi). Britain .... 100 

11. Typhis puiigcns, Soland. Eocene, Barton 100 

12. Ranclla granifera, Lam. f. N. Australia 107 

13. Triton tritonis, L. New Guinea-Pacific ... . ... 107 

14. Pisania striata, Gm. sp. Mediterranean 10? 

15. {Enzina) turbinella, Kiener. W. Indies 107 

16. Trophon Magcllanicus, Gin. -J. Tierra-dcl-fucgo 109 



MANUAL OF THE MOLLUSCA. o 

PLATE V. 

Muricida. 

PAGE 

1. Fasciolaria tulipa, L. W. Indies 107 

2. Turbiuella pyrum, L. Ceylon 108 

3 . {C/i/nodonta) cornigera, Lam. Moluccas 108 

4 (^lailrus) gilbula, Gm. sp. Ausiralia 108 

5. CanccUaria reticulata, DiUw, sp. Califoruia 108 

C. Pyrula reticulata, Lam. China 100 

7. {Myrktica) mclongena, L. China 109 

8. Pusus coins, L. Ceylon 109 

9. {Chrysodomus) autiquus, Miill. (var. contrarius, Sby.) Red 

9*. {operculum). [Crag, Walton, Essex 109 

Bucemidee. 

10. Buccinum undatum, L. Britain 110 

11. Ebuma spirata, L. sp. f. Ceylon Ill 

12. Pseudoliva plumbea, Chemn. sp. %. W. America Ill 

13. Terebra maculata, L. sp. Moluccas Ill 

14. {Bullia) semiplicata. Gray. S. Africa Ill 

15. Nassa arcularia, L. sp. %. Moluccas 112 

16. {Cyclonassa] neritca, L. sp. Mediterranean 112 

17. {Cyllene) Oweni, Gray. E. Africa 112 

18. Phos senticosus, L. sp. f. N. Australia 112 

19. Magilus antiquus, Montf. Red Sea 114 

20. do. young. {Leptoconchus) 114 

21. ? Ringicula ringens, Lam. f. Eocene, Paris 112 
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1. Purpura pcrsica, L. sj). India 113 

2. lapillus, L. sp. (operculum.) Britain 113 

3 . Tiain. -J. Pern 113 

4. Monoceros imljricatum, Lam. J. Cape Tloni 113 

5. Pedicnlaria sicula, S\v. Sicily 113 

fi. Plana^is sulcata, Brug. sp. India ... Ill 

7. , (operculum) 114 

8. Tridiotropis borealis, Brod. N. Britain .. 108 

9. Bieimila aracliaoidcs, Lam. China Ill 

10. Columbella mercaioria, Giiiel. sp. W. Indies IIG 

11. Ilarpa ventrieosa, Lam. 1. Mauritius 110 

12. Dolium galea, L. sp. 1,. McditeiTancaii ... 115 

13. Cassidaria cchinophora, L. i. Medil .. 115 

14. Cassis llammca, L. China 114 

1 5. Oniscia canceUata, Sby. China 114 

16. Oliva porphyria, L. L Panama 116 

17* {Agaronia) hiatula, Gm. sp. f. W. Africa 117 

18. {Scaphda) utriculus, Gm. sp. §. Africa 117 

19. (G/zW/«) jaspidea, Gm. sp. W. Indies 117 

20. Ancillaria buccinoi'des, Lam. f. Eocene, Isle of Wight 117 

21. glabrata, L. sp. W. Indies 117 
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1. Conus 111 annorcus Gm. China 117 

2. {Couorhis) dormitor, Solander. Eocene, Barton 117 

3. Pleurotoma Babylonica, L. sp. §. China 118 

4. Clavatula mitra, Gray. AY. Africa 118 

5. Mangclia taemata, Desh. Mediterranean 118 

fi. Bela tnrricula, Alont, sp. Britain 118 

7. Defi’ancia linearis, Bl. sp. f. Medit . . 118 

8. Lachesis miniinu, Aloiit. sp. f. Britain 118 

Vohjiuhe. 

1). Voliita niusica, L. AY. Indies . .. 110 

10. A'olutilithes spinosiis, L. sp. §. Eocene, Barton 110 

11. Alelo diadeina, Lani. sp. New Guinea 110 

12. Cymba proboscidtilis, Lam. sp. AY. Africa 110 

13. Alitra cpiscopalis, D’Arg. Ceylon ........ 119 

14. viilpecula, L. f. Singapore . . 120 

15. {hnhricaria) eonica. Sebum. Philipihnes 120 

16. creimlata, Cheinn. China ... .... 120 

17. Volvju’ia buUoides, Lam. Eocene, Grigiioii 120 

18. Alarginella nubeciilata, Lam. §. AY. Africa 120 

10. {Ferslci(Ia) limuita, Lam. AY. Africa . . 120 

Cypreeida'. 

20. Cyprtca Mauritiana, L. India — Pacific 121 

21 ^ {Cyproviifa) capensis. Gray. f. S. Africa 121 

22. {Lnponia) algocnsi.s, Gray. S, Africa 121 

23. 23* {Trivia) europeca, Alont. Britain 122 

24. Erato Ircvis, Donovan. Britain 122 

25. Ovulum ovum, L. sp. New Guinea 122 
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1. Natica canrena, L. sp. §. Cliina 123 

2. {Globulus) sigaretina, Lam. §. Eocene, Paris 123 

3. {Cernina) fluctuata. Sbj. Philippines 123 

4. Sigaretus halioioidcs, L. sp. f. W. Indies 124 

5. {Nat Irina) papilla, Chemn. sp. Africa 124 

6. Lamcllaria perspicua, Mont. Mediterranean 124 

7. Vclutina laevigata, L. sp. Britain 124 

8. Nariea cancelJata, Chemn. sp. Pacific 124 

9. Neritopsis radula, L. sp. Sandwich Islands 141 

'Pijram.idellld^, 

10. Pyramidella auris-cati, Chemn. sp. Mauritius 125 

11 . {Oleliscus) dolabrata, Gmel. sp. W. Indies 125 

12. Odostomia plicata, Mont. sp. f. Britain 125 

13. Chemnitzia elcgantissima, Mont. sp. f. Weymouth 126 

14. Eulima polita, L. Britain 126 

15. Stylifer astericola, Brod. Philippines 126 

Cerithidte. 

16. 16*. Cerithium nodulosum, Brag. Moluccas 127 

17. {Bittium) rcticulatum, Da Costa. Britain 127 

18. Triphoris perversus, L, sp. Mediterranean 128 

19. Potamides mixtus, Defr. Eocene, Paris 128 

20. {Byrasus) palustris, Brug. India 128 

21. {Terebralia) tclescopium, Brug. J. India 128 

22. {Pirenella) mammillatus, Risso sp. Mediterranean 128 

23. {Lampania) zonalis. Gray. Chusan 128 

24. {Ceritkidea) dccoUatus, L. sp. Cape 128 

Melaniada. 

25. 25* Melania amarula, L. sp. |. Madagascar 131 

20. {Melanatria) fluminea, Gm. sp. Madagascar 131 

27. {Melafusus) fluviatilis, Say. f. U. States 131 

28. {Anculotus) preemorsa. Say. U. States 131 

29. (Vibex) fuscata, Gm. sp. Africa 131 

30. Melanopsis costata, Per. Syria 132 

31. {Pirena) atra. L. sp. f. Ceylon 132 



MANUAL OF THE MOLLUSCA. 


9 


PLATE IX. 

TurritellidcB. 

PAGE 

1. Turritella, imbricata, L, W. Indies 132 

2. (Mesalia) sulcata, var. Lam. Eocene, Paris 132 

3. {Proto) cathedralis, Brongn. i. Miocene, Bordeaux... 132 

4. Adis perforatus, Mont. sp. Guernsey 132 

5. Crccum trachea, Mont. Britain 133 

( 5 , (fry^ magnified -f-.) 133 

7. Vermctus lunibricaUs, Gm. sp. (young.) W. Africa 133 

8. Siliquaria anguina, L. sp. J. New Guinea 133 

y. Scalaria prctiosa, Lara, f China 133 

LUor'inida. 

10. Litorina litorca, L. Britain 134 

11 {Toctaria) pagodus, L. Zanzibar .. . ... 133 

12. — {Fosmnts) sulcatns, S. Wood. Medilcrraucaii ... 135 

13. - - - {Modidiis) tectum, Gin. sp. N. Australia 135 

14 {Uiseth) nana, Lara. sp. f. Tasmania ... ... 135 

15. Solarium perspcciivura, L. sp. f. China . ... 135 

If), liiicuua palliduln, Da Costa. Britain .... 136 

17. Rissoa labiosa, Mont. Britain 136 

IS. {llt/drohin) \\l\ix\VQ\iQ.. Britain .... . 137 

19 diaphana, Alder. (Operculum) Britain 137 

20 {S'/cetiea) jdanorbis, (). Pabr. inch). Bj'itmii 137 

21. Nciiial lira del taj, Bens. India... .137 

22. Lilhoglyphus fuscus, Pfr. sp. Danube 138 

23. Amnicola i.sogoua, Say. U. States. . . ... 131 

24. Liiiopa bombix, Kienor. Mediterranean ... 136 

25. 'IVuiKuilella ^ubtruucata, Mont. sp. -f. Mcditerraucau . 137 

PaludinidfF. 

26. I’aludina Lislcri, llaulcy. Norwich 138 

27. “ — — {Bdhinux) teutaculata, Mont. Norwich.. 138 

28. Valvata pisciualis, Mull. Norwich 110 

29. cristata, Mull. Norwich 140 

30. Ampullaria globosa, Sw. India .... 138 

31. {Marisa) cornu-arietis, Ij. sp. Brazil 139 

32. — {Lav 'istcs) Bolleniana, Chciim. sp. Nile 139 

33. Ainphibola avcllana, Clienin. sp. New Zealand 139 


34. Paludomus aculeatus, Gm. sp. Ceylon ... 131 

Neritid<F. 

35. Nerita ustulata, L. Scinde 141 

36. pcrvcrsus, Gm. sp. Eocene, Soissons 141 

87, 38. Pilcolus plicatus, J. Shy. Bath oolite, Ancliff 141 

39. Neritina zebra, Brug. Pacific 141 

40. crepidularia, Less. India 142 

41. Navicella porccllana, Cliemu. sp. Mauritius — Pacific 142 
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1. Phorus comigatus, Reeve. Kurachee, India 135 

2. Turbo marmoratus, L. China 142 

3. Pbasianella australis, Gm. sp. f. New Zealand 143 

4. Imperator imperialis, Cbcmn. sp. New Zealand 143 

5. Troebus niloticus, L. China 143 

6. {JPyramis) obeliscus, Gm. sp. China 144 

7. {Margarita) heliciuus, O. Fabr. Britain 144 

8. {Elenchits) iris, Chemn. New Zealand 144 

9 . {Bankivia) varians, Gray. New Zealand 144 

10. RoteUa vestiaria, L. sp. New Zealand 144 

11. Monodonta labio, L. sp. W. Africa 144 

12. — {Clanculus) Pharaonis, L. sp. Red Sea 144 

13. Delphinula laciiiiata, Lam. China 144 

14. {Liotia) Gervdllii, Defr. Eocene, Sussex 145 

15. {Collo7iia) margiuata, Lam. 1^. Eocene, Paris 145 

16. {Cgcloslreina) canceUata, Marryatt. Philipinnes 145 

17. Adeorbis sub-carinata, Mont. sp. Britain 145 

18. Euomphalus pentangulatus. Sby. Carb; limestone, Ireland .. . 145 

19. StomateUa imbricata, Lam. India 145 

20. {Broderijiia) rosea, Brod. f. S. Seas 146 

Haliotida. 

21. Haliotis tuberculata, L. Guernsey 146 

22. Stomatia phymotis, Ilelblin. Java 147 

23. Scissurella crispata, Fleming, f. Britain 147 

24. Pleurotomaria Anglica, Sby. j^. Lias, Gloucester 147 

25. Murchisonia bilineata, D’Arch. Devonian, Eifel 147 

26. Trochotoma conuloides, Desl. Bath Oolite, Stroud 148 

27. lanthina fragilis, Lam. |. W. Indies 148 



MANUAL OF THE MOLLUSCA. 11 

PLATE XI. 

FissurellidiB. 

PAGE 

1. FissurcUa Lisicri, Orb. W. Indies 149 

2. macrosebisma, Humpbr. Philippines 150 

3. Puncturella Noachina, L. sp. N. Britain 150 

4. Rimula Blaiiivillii, Dcfi*. Philippines 150 

5. 6. Emarginula reticulata. Shy. Britain 150 

7,8. ( a) rngosa, Qaoy. Tasmania 151 

9. Pannophorus australis, Bl. New Zealand 151 

Calyptrceidoi. 

10. Calyptrtea equcslris, L. sp. Phibppincs 151 

11. Dillv\ 7 nnii, Gray. W. Indies 151 

12. - {Crucibuhm) W. America 152 

13.14. {Trochiia) radians, Lam. \V. America 152 

15.15. * Sinensis, L. Britain 152 

16. Crcpidula fornicata, L. sp. W. Indies 152 

17 . Pileopsis Hungaricus, L. f. Torbay 152 

18. luilitaris, L. W. Indies 152 

19. (AmathuM) GrAy. India 153 

20. Hipponyx comucopiec, Defr. 1. Eocene, Paris 153 

21. (shelly base). 

FateUidcB, 

22. Patella longicosta, Lam. f. W. Indies 154 

23. {Nacella) pcHucida, L. Britain 155 

24. Acmoca testudinalis, Mull. sp. Britain 155 

25. Siphonaria sp. Kurachee, India 156 

26. Gadinia peruviana, Gray. Peru 155 

Denialiada. 

27 . Dentalium elcphantinum, L. i. lied Sea 156 

Chitonida. 

28. Chiton squamosus, L. i. W. Indies 156 

29. {Acanthojilcura) spinosns, Brug. N. Australia 157 

80. ■ — — {Acanthockites) fascicularis, L. Britain 157 

31. (Chitonelhis) fasciatus, Quoy. Philippines 167 
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IIelicid(P» 

1. Helix {Acavus) liaeinastoiiia, L. Ceylon. 

2. {Poly gyro) jiolygyrata. Born. §. Brazil. 

3. (Carocolla) lapicida, L. Britain, 

4. {Anasiomd) globulosa, Lam. Brazil, 

6. {Trldojisis) liirsuta, Sby. U. States. 

6. {Strejjfaxis) contnsa. Per. Brazil. 

7. {Sag da) epistyliiun. Mull. Jamaica. 

8. {HidicelJa) oelbu'ia, Miill. Britain. 

9. {Sletiopus) la^vipcs. Mull. ^Malabar. 

10. Bulimus obloiigiis, Midi. Guiana. 

11, 12 decoUatus, L. S. Europe. 

13. faba, Marty n. Australian Islands 

34. {Zaa) lubricus, Miill. Britain. 

15. {Azpca) tridens, Pultcncy. Britain. 

16. Pupa uva, L. sp. Guadaloupe. 

17. {Vertigo) Veiietzii, Chai-p. A. Pliocene, Essex. 

3 8. Megasj}ii*a clatior, Sj)ix sp. %. Brazil. 

19. Clausilia idicatula, Drap. Kent. 

20. CMindrella cylindrus, Cbcmn. sp. §. Jamaica. 

21. Bahea perversa, L. sp. Britain. 

22. Achatina variegata, Eab. Col. W. Africa. 

23. Succinea putris, L. Britain. 

24. {Omalouyx) unguis. Orb. Paraguay. 

Limacidcc, 

25. Limax maximus, L. Britain. 

26. Testaeella baliotoides, Per. Britain. 

27. PannaceUa {Cryptella) calycuJata, Sby. Canaries. 

28. Titrina l)raj)arualdi, Cuv. Britain. 

29. {l)aa debar (lid) brevipes, Drap. §. Austria. 

himneidee. 

30. Limnea stagnalis, L. sp. Britain. 

31. {Amjdnpeplec^ glutinosa, Miill. Britain. 

82. Pliysa fontiiialis, Mont. sp. Britain. 

33. Ancylus fluviatilis. Lister sp. Britain. 

84. Plaiiorbis corncus, L. sj). Britain. 

Auriculidau 

35. Auricula Judie. L. %. India. 

36. scai-abseus, Om. sp. Ceylon. 

37 . {Conovulus) cofl'ca, L. W. Indies. 

88. {Alexia) de iticulata, Mont. sp. Britain. 

89. Carychium minimum, Brap. sp. Britain. 

Cyclostomidae. 

40. Cyclostoma clegans, Miill. sp. Britain. 

41. Cycloi>borus in volvulus, MuU. sp. f . India, 

42. Pupina bi-canaliculata, Sby. N. Australia. 

43. Helicma Brownii, Sby. Philippines. 

44). Acicula fusca. Walker, sp. Britain, 






